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FOREWORD 


The  1959  ARDC  Model  Atmosphere  is  a  revision  of  the  1956 
ARDC  Model  Atmosphere  based  on  new  rocket  and  satellite  data.  To  an 
altitude  of  53  kilometers  the  two  models  are  the  same.  Following  the 
methods  developed  for  the  1956  model,  the  defining  function  of  the  at¬ 
mosphere  is  the  molecular-  scale  temperature.  Figure  1  shows  this 
function  for  both  the  1956  and  1959  models.  The  quantities  tabulated, 

defining  equations,  definitions,  and  conversion  factors  are  those  used  in 

25  1 

the  U„  S.  Extension  to  the  ICAO  Standard  Atmosphere.  However,  in 
the  present  model  the  tabulation  is  given  only  in  integral  values  of  the 
geometric  altitude  with  corresponding  values  of  geopotentlal  altitude 
given  in  an  adjacent  column. 

Only  average  values  of  the  various  atmospheric  properties  are 
plotted.  It  is  realized  that  density,  pressure,  temperature,  composition, 
and  related  properties  are  functions  of  both  position  on  the  earth's  sur¬ 
face  and  time.  However,  the  amount  of  reliable  data  on  these  variations 
at  altitudes  above  30  km  is  so  scant  that  it  is  not  included  in  the  present 
model.  The  1959  model  molecular  weight  curve  probably  represents  the 
molecular  weight  at  high  latitudes,  such  as  Fort  Churchill,  where  the 
experimental  data  were  obtained.  At  lower  latitudes  the  molecular 
weight  may  be  nearer  the  curve  given  in  the  1956  model. 

Since  the  present  model  is  strongly  dependent  on  the  1956  ARDC 
Model  Atmosphere  and  the  U.  S.  Extension  to  the  ICAO  Standard  Atmos¬ 
phere,  it  is  appropriate  to  acknowledge  the  contribution  of  the  many 
scientists  who  helped  in  the  development  of  these  models* 
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PIG.  1.  Molecular- scale  temperature  vs.  altitude.  (The  defining 
property  of  the  model) 


ABSTRACT 


A  model  of  the  earth’ sUtmosphere  to  700  kilometers  is-  , 
Below  53  kilometer ;-  fne  present  Model  is  the  same  as  The  ARDC  Moca 
Atmosphere  1956.  AVjove  this  hei  ;ht,  changes  have  been  made  based  on 
data  deduced  from  rbl  ket  flights  a  nd  from  the  rate  of  change  of  the  orbit¬ 
al  period  of  satellites*  At  approximately  600  kilometers  the  new  me  el 
gives  densities  that:  are  20  times  figher  than  the  1956  model.  Below  600 
kilometers  the  two  models  gradually  come  closer  together  arid  finally 
cross  at  about  150  kilometers.  Between  90  and  150  kilometer-,  the  den¬ 
sity  for  the  1959  modi ;!  is  lower,  'ainy  abcui  one  half  that  oi  -he  1956 
model  at  120  kilometers.  At  the^present  time,  the  maximum  altitude 
which  density  data  fro  a  satellite*1  has  been  obtained  is  just  below  700 
kilometers.  For  this  reason,  theWbles  end  at  700  kilometers.  Dashed 
lines  in  the  plots  present  a  tentative  >xtrapolation  of  the  data  to  1000 
kilometers.  t1 

The  value  of;  the  molecular  weight  ,  like  other  atmospheric 

ig  '•  ■* 

properties,  probably  depend  s  on  both  location  and  time.  Tae  1959  mod'  | 
curve  probably  represents  the  molecular  weigh* at  high  latitudes,  suc?  / 
as  Fort  Churchill,  where  the  experimental  data  we  .^obtained.  At 
lower  latitudes  the  molecular  weight  may  be  nearer  thfc-Virye  giv<3.y^n 
the  1956  model.  J! 
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THE  ARDC  MODEL  ATMOSPHERE,  1959 


1.  INTRODUCTION 

New  data  from  rockets  and  satellites  have  indicated  the  need  of 

p  9  Of? 

revising  The  ARDC  Model  Atmosphere.  1956.  '  '  The  new  data  con¬ 
sist  of  density  measurements  on  rockets  in  the  region  of  110  to  220 
geopotential  kilometers  (km’)  and  densities  inferred  from  the  change  in 
period  of  orbit  of  satellites  having  perigee  altitudes  of  170  to  650  km:. 
The  actual  data  on  which  the  1959  Model  Atmosphere  is  based  are  shown 
in  Fig.  2.  In  the  lower  right-hand  corner  of  this  figure  are  listed  eight 
rocket  flights  from  which  density  data  for  altitudes  above  100  km'  was 
obtained.  The  data  from  flights  of  7  March  1947,  22  January  1948,  and 
one  point  at  219  km*  from  the  flight  of  7  August  1951,  were  used  in  deri¬ 
vation  of  the  1956  ARDC  Model.  The  remaining  five  flights  and  addition¬ 
al  data  from  the  7  August  1951  flight  were  not  available  for  the  1956 
Model.  Between  120  and  130  km’  the  spread  of  data  is  within  about  a 
factor  of  two.  If  the  data  of  the  test  of  18  October  1955  are  neglected 
because  of  its  unusual  variation  with  altitude,  the  mean  of  the  data  be¬ 
tween  120  and  130  km’  is  considerably  below  the  1956  Model.  In  the 
region  of  200  km?  the  spread  of  data  is  covered  by  a  factor  of  20  and  the 
mean  of  the  data  is  about  four  or  five  times  higher  than  that  of  the  1956 
Model.  The  horizontal  arrows  in  Fig,  2  indicate  the  possible  errors  in 
data  based  on  estimates  given  in  the  references  listed  In  Appendix  A. 
Rocket  data  for  lower  altitudes  is  shown  by  shaded  areas  in  Fig,  2  which 
rsprs  sent  the  results  of  a  large  number  of  individual  rocket  flights. 

Densities  computed  from  satellite  observations  are  also  shown  in 

O 

Fig.  2.  The  now  calculations  by  Champion"  were  made  using  the  method 
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developed  by  Sterne  and  orbital  data  supplied  by  the  Air  Force  Cam¬ 
bridge  Research  Center  Project  "Space  Track,  "  Project  "Vanguard," 
and  the  Smithsonian  Astrophysical  Observatory.  Sterne’s  equation  re¬ 
lates  the  density  to  the  rate  of  change  of  period.  The  particular  satellite 
Is  specified  by  its  effective  cross-sectional,  area,  mass,  and  drag  co¬ 
efficient. 


(Author's  manuscript  approved  29  July  1959) 


ALTITUDE  IN  STANDARD  GEOPOTENTIAL  KILOMETERS 


For  a  sphere  and  for  other  bodies  with  their  orientation  varying 
randomly,  the  effective  cross-sectional  area  can  be  taken  as  one-quarter 
of  the  total  surface  area  of  the  body.  A  nonstabllized  satellite  can  be  con¬ 
sidered  randomly  oriented  if  its  motion  is  averaged  over  a  sufficiently 
long  time.  For  a  cylinder,  such  as  the  Explorer  satellites,  the  effective 
cross-sectional  area  could  change  by  as  much  as  a  factor  of  10  depending 
on  Its  orientation.  The  appropriate  range  of  densities  obtained  by 
Champion  from  Explorer  I  (1958  a)  data  for  the  limiting  cases  of  the  sat¬ 
ellite  side -on  (lower  density)  and  end -on  (higher  density)  at  perigee  Is 
indicated  by  the  horizontal  dashed  arrow  in  Fig.  2.  The  range  for  other 
Explorer  satellites  (1958  5  and  1958  e)  is  the  same,  and  for  Sputnik  tt 
and  lU  (1957  (3  1  and  1958  6  2)  the  range  is  somewhat  smaller. 

In  addition,  Champion^  has  also  Investigated  the  possible  variation 
in  the  drag  coefficient  for  different-  shaped  bodies  moving  in  free  mole¬ 
cule  flow.  The  shapes  considered  were  cones,  cylinders,  and  truncated 
cones.  The  variation  in  the  drag  coefficient  from  the  value  of  2  for  a 
sphere  was  about  25  to  50  percent. 

There  is  some  doubt  about  the  densities  derived  from  Sputnik  I 
carrier  rocket  (1957  al)  and  Sputnik  H  (1957  p  1),  since  the  values  of  the 
ratio  of  mass  to  effective  cross-sectional  area  have  not  been  published 
for  these  satellites.  The  densities  plotted  for  these  satellites  were  cal¬ 
culated  by  using  values  of  the  ratio  of  mass  to  effective  cross-  sectional 
area  based  on  the  estimated  size  and  mass  of  the  satellites. 

Although  there  is  some  spread  of  the  computed  densities,  all  values 
derived  from  satellites  (extending  from  170  to  650  km’)  are  higher  than 
the  corresponding  densities  of  the  1956  ARDC  Model.  The  difference  is 
small  at  170  km'  but  increases  with  altitude.  As  shown  in  Fig,  2,  the 
estimated  mean  values  of  densities  derived  from  satellite  data  tend  to 
lie  on  a  smooth  curve.  At  600  km'  the  new  curve  is  about  twenty  times 
higher  than  the  1956  model,  but  the  two  curves  gradually  come  closer 
together  and  finally  cross  at  153  km’.  Between  170  and  200  km'  the 
densities  derived  from  rocket  and  satellite  data  are  in  reasonable 
agreement.  Between  90  and  153  km',  the  density  of  the  1959  model  is 


somewhat  lower,  being  about  one-half  that  of  the  1956  model  at  123  km'. 
The  present  model  is  limited  to  700  km',  since  the  greatest  altitude  for 
wiuch  density  data  were  available  was  656  km'  for  Vanguard  I  (1958  p  2)„ 
(Dashed  lines  in  Figs.  4,  5,  and  6,  pages  27,  28  and  29  present  a  tenta¬ 
tive  extrapolation  of  the  data  to  1000  km. ) 

2.  BASIC  ASSUMPTIONS  AND  FORMULAS 

2. 1  Perfect  Gas  Law  and  Hydrostatic  Equation 

The  atmosphere  is  assumed  to  obey  the  perfect  gas  law, 14 

PM 

P  "  R*  T  M 

where,  in  mks  units, 

-3 

p  «  density  in  kg  m 

2  12 

P  atmospheric  pressure  in  newtons  m  (kgm  sec"  )  f 
T  a  temperature  in  °K, 

R*  =  universal  gas  constant,  8. 31439  x  103  joules  kg-1  (°K)_1 , 

M  a  molecular  weight  of  air  (dimensionless). 

The  air  is  assumed  to  be  in  hydrostatic  equilibrium15  and  to 
satisfy  the  differential  equation, 

dp  a-g  p  dZ  (2) 

where 

2 

g  »  acceleration  of  gravity  in  m  sec”  , 

Z  a  geometric  altitude  in  m  . 

Equations  (1)  and  (2)  may  be  combined  to  obtain  the  usual  differ¬ 
ential  form  of  the  barometric  equation, 

~gM 

d LnP  a  dZ  (3) 

which  contains  five  variables.  For  calculating  pressures  below  30 
kilometers  (100,000  ft),  it  has  been  customary  to  assume  g  and  M  to 
be  constant.  Thus  the  replacement  of  T  by  a  linear  function  of  Z 
permitted  Eq.  (3)  to  be  simply  integrated. 

For  the  high  altitudes  to  which  these  tables  are  computed,  the 
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simplifying  assumptions  of  constant  g  and  M  are  no  longer  valid.  The 

replacement  of  g  bJid  M  by  even  very  simple  functions  of  Z  produces 

31 

considerable  complexity  upon  integration.  The  mathematical  simplicity 
of  the  low- altitude  calculations  may  be  retained,  however,  without  the 
invalid  assumptions  of  constant  g  and  M,  through  two  transformations 
of  variables.  These  are  the  combining  of  g  and  Z  into  a  single  new 
altitude  parameter,  ’’geopotential  H,  ”  and  the  combining  of  T  and  M 
into  a  single  new  temperature  parameter,  molecular-  scale  temperature 
Tm.  Defining  T^  as  a  series  of  linear  functions  of  H  then  permits 
a  simple  integration  with  the  resulting  equations  in  exactly  the  same 
form  used  in  earlier  standards.  Values  of  Z  may  then  be  extracted 
from  H  by  using  the  known  relationship  between  g  and  Z,  and  values 
of  T  may  be  extracted  from  TM  by  assuming  a  function  M  of  H. 

2. 2  Relationship  Between  Geopotential  and  Geometric  Altitude 

Following  the  concept  originally  introduced  by  Bjerknes, 1  vertical 
displacement  can  be  expressed  in  units  of  geopotential. 7  Geopotential 
at  an  altitude  Z  is  the  potential  energy  of  a  unit  mass  at  that  altitude 
relative  to  the  potential  energy  of  that  same  unit  mass  at  sea  level. 
Geopotential  H  of  a  point  at  altitude  Z  may  be  rigorously  defined  as 
the  Increase  In  potential  energy  of  a  unit  mass  lifted  from  mean  sea 
level  to  Z  against  the  local  force  of  gravity. 

Mathematically  this  definition  becomes, 

AE  ? 

GH  a  - «  /  g(Z)dZ  (4) 

771  *'o 

where 

AE  «  increase  in  potential  energy  in  joules, 

m  a  mass  of  the  body  in  kilograms , 

?  2 

g(Z)  »  acceleration  of  gravity  in  m  sec"  expressed  as 
a  function  of  Z , 

H  a  geopotential  of  a  point  at  altitude  Z  , 

G  a  proportionality  factor  depending  on  the  units  of  H, 
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Solving  Eq.  (4)  for  H  in  terms  of  Z  yields: 


Z 

/  g(Z)  dZ  . 

o 


The  differential  form  of  this  relationship  to  be  used  later  is 


(5a) 


GdH  s  g(Z)  dZ  .  (6) 

Geopotential  is  energy  per  unit  mass.  The  basic  unit  of  geopoten¬ 
tial  used  in  this  model  is  one  standard  eeonotential  meter,  m'  ,  which 
is  defined  to  be  9. 80665  m  sec  "  .  If  one  kilogram  Is  moved  through 
an  interval  of  one  standard  geopotential  meter,  its  potential  energy  is 
increased  by  9.80665  joules.  Geopotential  is  essentially  proportional 
to  the  product  of  the  value  of  the  acceleration  due  to  gravity  and  the  dis¬ 
tance  moved  in  the  vertical  direction.  The  constant  of  proportionality 

-2  ' 

has  been  chosen  so  that  if  g  -  9. 80665  m  sec  ,  an  Interval  of  one 

j 

standard  geopotential  meter  corresponds  to  a  distance  of  one  meter. 

If  g  Is  less  than  this  value,  the  distance  in  meters  corresponding  to 

one  standard  geopotential  meter  is  increased. 

The  above  definitions  of  geopotential  and  the  geopotential  meter 

7  1^ 

are  in  accord  with  international  convention.  ’  However,  it  is  impor¬ 
tant  to  note  that  Several  recent  reports  have  used  a  different,  definition 

OQ  OO 

of  geopotential  altitude.  ’  The  defining  equation  in  this  case  is 

H*  *iv>l g<z>dz  •  <5b> 

Here  H*  has  the  dimension  of  length,  but  the  numerical  magnitude  is 
the  same  as  that  of  H  defined  by  Eq.  (5a),  provided  the  same  sea-level 
value  of  g  is  used.  Thus  the  tables  of  geopoteniial  altitude  are  the 
same  for  either  definition.  For  those  who  prefer  the  second  definition, 


At  sea  level  at  latitude  45°  32'  33",  g  has  the  value  9.80665  m  3ec 
within  two  parts  in  a  million. 


6 


It  is  only  necessary  to  replace  H  toy  H*  throughout  and  define  H*  by 

m.  m/ 

To  evaluate  geopoiential  as  a  function  of  geometric  altitude  from 

Eq.  (ba)f  a  relationship  between  g  and  Z  must  be  established.  In  an 

unpublished  document,  "1  Lambert  prepared  a  refined  ve  rsion  of  his 
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previous  equation  relating  g  to  both  altitude  and  latitude.  The  fol¬ 
lowing  is  an  evaluation  of  the  refined  equation  for  45°  22’  33”  latitude: 


g(Z)-  9.8066500  -  3.0854195  x  10~6  Z  + 

-  1.5167771  x  10"19  Z3+ 

-  5, 5905936  x  10'33  Z5i 


7.2539455  x  10“13  Z2 
2.9724620  X  10" 26  Z4 
1.0219762  X  10"39  Z6. 


(7) 

Substituting  Eq0  (7)  into  Eq.  (5)  and  integrating  gives 

H(Z)  a  Z  -  1.5731262  x  10"7  Z2  +  2.4656553  x  10“ 14  Z3 

-  3.8667054  X  10" 21  Z4  +  6.0621354  x  10" 28  Z5 

-  9.5013649  x  10" 35  Z6  .  (8) 

The  following  relationship,  derived  from  Eq.  (8)  by  use  of 
Maclaurln's  series,  is  used  for  computing  Z  for  Integral  values  of  H: 

Z(H)  a  H  +  1.5731262  X  10"7  K2  +  2.4837966  X  10"14  H3 

+  3.9380519  x  10" 21  H4  +  6.2746418  x  10" 28  H5 

+  1.0054032  X  10" 34  H6  .  (9) 


A  much  simpler  relation  between  H  and  Z,  based  on  the  inverse- 
square  law  variation  of  g,  yields  results  which  differ  from  those  of 


Eq.  (7)  by  only  4  meters  at  300  km  altitude  (see  Appendix  B)  when  a 

.  7  94 

amt  a  Die  value  of  effective  earth’s  radius  '  *  for  latitude  45°  32’  33 


ft 


/Professor  A,  Miele  of  Furdue  University  has  suggested  the  name 
"modified  geopotential  altitude”  for  H*»  He  has  recommended  the 
use  of  II*  In  model  atmosphere  work,  since  It  measures  altitude  in 
units  of  length  and  eliminates  the  use  of  geopotential  meters  which 
have  the  dimensions  of  energy  per  unit  mass. 
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Is  used.  This  relationship  is 


t 

§ 


f 


where  r 
32’  33"  . 


H 


g 


..  r~r 

I’/J 


o  1 _ 

G7  r  + 


Z 


(10) 


6,  358,766  m,  the  effective  earth’s  radius  at  latitude  45° 


F 

f 

r 

V 

I 

5 


4 
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2. 3  Relationship  Between  Temperature  and  Molecular-Scale 

Temperature 

The  molecular- scale  temperature  introduced  by  Minzner  and 
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Ripley  is  the  defining  atmospheric  property  of  this  model.  This  prop¬ 
erty  is  a  composite  of  temperature  and  molecular  weight,  and  is  defined 
by  the  equation: 

/T\ 

tm  -  W  M°  (U) 

where 

T  =  temperature  in  the  absolute  thermodynamic  scales, 

TM  ~  molecular-  scale  temperature  in  the  absolute 
w  thermodynamic  scales, 

M  ~  molecular  weight  (nondimensional), 

Mq  “  sea- level  value  of  molecular  weight 

No  direct  measurements  of  temperature  have  been  made  at  alti¬ 
tudes  above  those  which  are  reached  by  balloons;  instead,  the  tempera¬ 
ture  is  derived  from  values  of  the  velocity  of  sound,  or  by  substitution 
of  measured  pressures  or  densities  into  the  barometric  equation.  The 
molecular-  scale  temperature  can  be  derived  in  this  way  without  speci¬ 
fying  the  molecular  weight,  whereas  the  temperature  can  be  derived 
only  if  the  molecular  weight  is  known.  Since  the  molecular  weight  Is 
not  well  known  at  altitudes  above  90  km,  the  molecular- scale  tempera¬ 
ture  is  more  precisely  known  than  temperature.  Thus  the  introduction 
of  molecular- scale  temperature  increases  the  validity  of  some  of  the 
tabulated  properties  while  simultaneously  decreasing  the  complexity  of 
the  mathematics  relating  the  basic  atmospheric  properties.  The  use  of 
molecular- scale  temperature  also  avoids  the  necessity  for  changing  the 
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defined  atmosphere  eacn  time  new  values  for  the  inadequately  known 
molecular- weight  distribution  may  be  adopted. 

The  use  of  T-^  retains  consistency  with  the  ICAO  Standard 
Atmosphere,  since  over  the  altitude  region  of  that  Standard  (as  well  as 
to  considerably  greater  altitudes) ,  the  ratio  of  M^/M  is  unity,  and 

M 
2.4 


hence  T„*  -  T  over  the  same  altitude  region. 


Altitude  Function  of  Molecular-Scale  Temperature  Determined 
From  Pressure  and  Density  Data 


The  combining  of  Eqs,  (3),  (6),  and  (11)  leads  to 


d  inP 
~dH~ 


GM, 


R*  T. 


M 


(12) 


where  Q  is  a  constant  equal  to  0.0341648  °K/mf  s 

From  this  equation  it  is  evident  that  the  negative  reciprocal  of  TM 
is  directly  proportional  to  the  slope  of  the  curve,  InP  vs„  H.  Differ¬ 
entiating  Eq.  (12)  yields 

d2!nP  Q  dTM 

- = - f  d®) 

dH2  TM^  dH 


from  which  one  sees  that  the  altitude  gradient  of  molecular- scale  tem¬ 
perature  (dTM/ dH)  is  proportional  to  the  rate  of  change  of  slope  of  the 
curve,  InP  vs.  H,  as  well  as  to  T^2  .  Equations  (12)  and  (13)  form 
the  basis  for  the  determination  of  Tj^  vs.  H  from  pressure- altitude 
data. 

Equation  (13)  may  not  be  explicitly  solved  for  either  TM  or 
dTM/ dH,  but  this  equation  does  assist  in  determining  the  approximate 
shape  of  the  related  TM  vs.  H  curve.  Equation  (12),  on  the  other  hand, 
may  be  solved  for  TM;  but,  since  Tj^  varies  greatly  for  even  small 
variations  in  the  logarithms  of  pressure,  the  values  of  Tj^  determined 
from  the  pressure  data  usually  have  a  large  scatter,  and  smoothing  of 
either  the  initial  pressure  data  or  of  the  resulting  T^  data  must  be 
used  to  obtain  a  reasonable  Tf ,  vs.  H  profile. 
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For  technical  reasons,  pressure  data  have  not  been  measured 
above  120  km  on  rocket  flights,  but  density  data  are  now  available  from 
both  rocket  Instrumentation  and  satellite  observation  to  much  greater 
altitudes.  Consequently,  one  is  forced  to  use  more  complicated  rela¬ 
tions  depending  on  density  in  deducing  the  variation  of  Ty.  with  respect, 
to  H. 

If  one  eliminates  T  and  M  from  Eq.  (1)  through  the  introduction 
of  En.  (11)  and  then  expresses  the  results  in  terms  of  natural  logarithms, 
the  derivative  of  this  expression  with  respect  to  H  yields 


d  In 


in  P  d  inT. 


M 


(14) 

dH  dH  dH 

The  elimination  of  d  inP/dH  between  Eqs.  (12)  and  (14)  provides 
the  basic  relationships  between  TM  ,  p  ,  and  H  ,  and  thus  provides  the 


means  for  deducing  T 
are 

d  in  p 


y.  from  density- altitude  data.  These  relationships 
d  inT, 


Q 


M 


and 

d2in 


dH 


2 


dH 


Q  dTM 


M 


dH 


(15) 


dH 


d2  inTM 
dH2 


1  d2TM 


TM  dFF 


(16) 


Neither  of  these  equations  may  be  solved  for  Tj^  or  dT^/ dH  explic¬ 
itly,  and  numerical  methods  must  be  used  to  deduce  the  vs.  H 
profile  from  density  data. 

The  general  procedure  begins  by  drawing  an  average  density- 
altitude  curve  through  the  observed  data  points  and  estimating  from  this 
curve  approximate  values  of  Ty  and  dTy/dH  for  the  various  altitude 
regions  by  means  of  Eqs.  (15)  and  (16).  Then,  starting  at  the  lowest 
altitude  region  under  investigation,  a  range  of  values  of  dT^/dH, 
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Including  the  previously  estimated  values,  are  selected.  Each  of  these 
Tm  gradients  are  then  used  to  operate  on  the  known  or  accepted  base 
values  of  n  and  to  determine  a  segment  of  the  p  vs.  H  curve. 
The  value  of  dT^/  dH  yielding  a  density- altitude  curve  most  closely 
fitting  the  data  is  adopted.  The  process  is  then  repeated  for  successive 
ly  higher  altitude  regions  until  a  T^  vs.  H  function  and  a  related 
density- altitude  curve  is  constructed  to  the  highest  altitude  for  which 
data  are  available.  Equation  (21)  given  in  Section  2.7  is  used  for  these 
computations.  The  density  altitude  curve  developed  in  this  manner  for 
the  1959  ARDC  Model,  along  with  its  supporting  satellite  and  rocket 
density  data,  is  shown  in  Fig.  2.  The  related  T^  vs.  H  function  is 
defined  in  the  following  section. 

2 . 5  Temperature  -Height  Profile  of  the  1959  Model 

c  4  n  no 

In  accordance  with  precedent  '  '  *  1  and  by  agreement  of  the 

*  A 

Working  Group  on  Extension  to  the  Standard  Atmosphere,  the  defining 
temperature  parameter  is  a  continuous  function  of  altitude  consisting  of 
a  consecutive  series  of  different  subfunctions,  each  linear  with  respect 
to  altitude  and  with  first  derivatives  which  are  discontinuous  at  the  in¬ 
tersections  of  the  linear  segments.  The  use  of  such  a  function  implied 
that  the  atmosphere  is  made  up  of  a  finite  number  of  concentric  layers, 
each  layer  characterized  by  a  specific  constant  value  of  the  slope  of  the 
temperature  parameter  with  respect  to  geopotential.  This  slope  will 
hereinafter  be  referred  to  as  the  gradient,  Lj^  ;  it  is  equal  but  of 
opposite  sign  to  ’lapse  rate.  ” 

The  following  is  the  general  form  of  the  molecular-  scale  temper¬ 
ature  functions 

TM  =  <TM>b+  VH-Hb)  <17> 

where 

H  a  geopotential  (altitude)  in  m’  , 

Tm  »  the  molecular- scale  temperature  in  °K  at  altitude  H, 
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Lm  =  dTM/dH  =  the  gradient  of  the  molecular- scale  temperature 
M  m  in  °K  m,_1(constant  for  a  particular  layer)  , 

H,  -  geopotential  in  m*  at  the  base  of  a  particular  layer  eharac- 
D  terlzed  by  a  specific  value  of  , 

(TM)b  =  the  value  of  at  altitude  . 

The  molecular- scale  temperature  functions  of  both  the  1959  and 
the  1956  models  are  shown  in  Fig.  1,  page  ill.  In  the  following  table, 
the  molecular-  scale  temperature  at  the  extremities  of  each  atmospheric 
layer  and  the  gradient  within  each  layer  are  given. 
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2„6  Pressure 


2.6. 1  Standard  Pressure  at  Sea  Level 


The  standard  pressure  at  sea  level,  P 
101,325  newtons  m~2  or  1013.25  millibars. 10 5  U’ 12 


o  ’ 


is  defined  as 
This  pressure 


corresponds  to  the  pressure  exerted  by  a  column  of  mercury  760  mm 

high  having  a  density  of  13,  595. 1  kg  m'^  (13, 5951  gm  cm"3)  and  subject 

-  2 

to  a  gravitational  acceleration  of  9.80665  m  sec  , 


2.6.2  Pressure- Altitude  Formulas 

The  basic  pressure- altitude  relationship  was  given  by 
Eq.  (3)  in  terms  of  five  variables.  The  introduction  of  geopotential 
through  Eq.  (6)  and  the  introduction  of  molecular-  scale  temperature 
through  Eq,  (11)  yields: 


d  in  P  a 


-GM0 


(18) 


in  terms  of  only  three  variables:  P,  TM  ,  and  H. 

Replacing  tm  in  Eq.  (18)  by  a  function  of  H  (in  terms  of 
a  constant  gradient  L^)  from  Eq.  (17)  leads  to  expressions  in  terms 
of  only  two  variables  which,  in  turn,  permit  integrations  resulting  in 
the  following  equations  for  pressure  explicitly  in  terms  of  geopotential: 


(19a) 

(19b) 


where  P  a  pressure  in  the  same  units  used  for  P-D ,  and  where  the 
subscript  b  refers  to  the  value  of  the  quantity  at  the  base  of  the  con¬ 
stant-gradient  layer. 
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2. 7  Density 

The  formula  for  atmospheric  density  at  any  specific  altitude  is  ob¬ 
tained  by  introducing  Eq.  (11)  into  Eq*  (1)  which  yields: 

P 


V 


p  = 


R+T 


=  3. 4838305  x  10' 


(20) 


M 


M 


where 


p  -  density  in  kg  m"  3  f 


P  =  pressure  in  newtons  m“ L  . 

Rewriting  Eq.  (20)  for  pb  and  combining  the  expression  for  both 
p  and  with  Eq.  (19a)  yields: 


P  =  Pb 


(tm) 


M'b 


l  +  (GMn/R*LM) 


forLM/0.  (21a) 


liTM>b +  lm  <h  -  Hb> 

When  expressions  for  p  and  p^  from  Eq.  (20)  are  combined  with 
Eq.  (19b), 

-GM0  (H  -  Hb) 


P  =  PbexP 


for  Ljvl  “  0  (21b) 


L  H*(TM)b 

in  which  the  exponent  is  identical  to  that  of  Eq.  (19b)  . 

2. 8  Speed  of  Sound 

The  speed  of  sound  propagation  is  defined  in  this  model  by  the 
classical  equation, 


~YPl 

1/2  | 

r  yR*  1 

V' 

_ 1 

-  p  - 

- 1 

s 

E-* 

o 

-2 
_ i 

a  20.046333  (Tj^)1/ 2  (22) 


where  - 

Cg  »  speed  of  sound  in  m  sec”  , 

Y  =  the  ratio  of  specific  heats  of  air  defined  to  be  1. 4 
(exact)  (for  altitudes  up  to  90  km')  , 

P  s  pressure  in  newtons  m- 2  , 

p  a  density  in  kg  m  3 

For  reasons  which  are  discussed  in  a  later  section,  the  concept  of 
the  velocity  of  sound  in  the  atmosphere  becomes  essentially  meaningless 
at  very  great  altitudes  except  perhaps  for  very  special  cases.  To  point 
out  this  limitation,  the  values  of  C_  are  not  tabulated  above  90  km'  . 
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2. 9  Mean  Air  Particle  Speed  (Arithmetic  Average) 


The  mean  particle  speed  V  in  this  model  is  defined  as  the  arith¬ 
metic  average  of  the  maxwellian  distribution  of  speeds  of  all  air  parti¬ 
cles  within  a  given  elemental  volume,  assuming  that  all  air  molecules 

18 

have  the  average  mass  associated  with  the  mean  molecular  weight. 

The  value  of  V  thus  determined  for  a  given  temperature  is  not  exactly 
equal  to  the  weighted  mean  of  the  separate  values  of  mean  particle  speed 
for  each  pure  constituent  of  the  atmosphere.  However,  this  value  does 
not  depart  greatly  from  such  a  weighted  mean.  The  quantity  V  retains 
its  significance  provided  (a)  that  the  volume  considered  contains  enough 
particles  for  their  velocities  to  follow  a  maxwellian  distribution,  and 
(b)  that  variations  of  p  and  T/M  in  any  direction  are  negligible  within 
the  volume  element. 

The  formula  used  for  the  computations  Is 
_  f8R*  T~|l/2  njR*  "]l/2  . 

V  « - = -  Ta.  a  27.035910  (T.,)1/J  (23) 

Lx  mJ  Lxm  mJ  v  m  v 

—  0 

where  V  »  air  particle  speed  ( arithmetic  average)  in  m  sec  . 

2. 10  Geopotential  Scale  Height  and  Scale  Height 

Rearranging  Eq.  (18),  an  expression  having  the  dimensions  of 
"standard  geopotential"  meters  is  obtained,  25 


R*T, 


H'8  =  d  /nP 


a  29.269897  T, 


where  H'aa  geopotential  scale  height  !Ln  m’. 

property  is  seen  to  be  equal  to  the  negative  reciprocal  of  the 
slope  of  the  curve,  inP  vs.  H,  and  to  vary  only  with  TM.  It  is  apparent 
that  dH’g/dH  is  directly  proportional  to  Lj^  and  that.  H’g  is,  there¬ 
fore,  a  linear  function  of  Ht  Values  of  this  property  are  not  tabulated. 

Similarly,  rearranging  Eq,  (3)  and  Introducing  Eq.  (11)  yields  an 
expression  having  the  dimensions  of  geometric  meters;  this  expression 
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=  287. 03963 
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is  given  the  name  of  "scale  height. " 

-1  R*  T  R*Tm 


S  d  inP  gM  gM„ 
dZ  0 


tm 


(25) 


where  H_  =  scale  height  In  m  . 
s 

Scale  height  is  seen  to  be  equal  to  the  negative  reciprocal  of  the 
slope  of  the  curve,  -inP  vs.  Z,  and  to  vary  with  T^j  as  well  as  with  g. 


2.11  Specific  Weight 

The  specific  weight  of  a  body  of  uniform  density  at  any  point  in 
space  is  the  weight  per  unit  volume  of  the  body  at  that  point.  The  com¬ 
putational  equation  is  thus  the  mass  per  unit  volume  times  g,  or  the 


density  times  g,  thus 

gM0P  3  gP 

pg  3.4838395  x  10  * 


R*T 


M 


where  co  =  specific  weight  in  kg  m“  2  sec-2 


M 


(28) 


2. 12  Molecular  Weight,  The  Sea- Level  Composition  of  the  Atmosphere, 

and  the  Altitude  variation  of  Molecular  Weight 

In  this  model,  molecular  weight  is  considered  dimensionless. 
Values  of  molecular  weight  are  given  in  terms  of  the  chemical  mass 
scale  in  which  the  naturally  occurring  mixture  of  oxygen  isotopes  has, 
by  definition,  a  value  of  16. 
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In  accordance  with  the  ICAO  Standard,  *  the  atmosphere  de¬ 
fined  by  this  model  is  assumed  to  be  dry.  The  sea- level  molecular 
weight  MQ  ,  as  determined  by  the  sea- level  atmospheric  composition 
indicated  in  the  following  table,  is  28. 986  (dimensionless).  In  this 
model,  the  composition  is  assumed  constant  between  0  and  90  standard 
geopotential  kilometers  altitude;  consequently,  the  sea- level  value  of 
molecular  weight  applies  in  this  altitude  interval. 

To  proceed  from  the  molecular- scale  temperature  curve  to  a 
curve  of  kinetic  temperature,  it  is  necessary  to  know  the  mean  molecu¬ 
lar  weight  as  a  function  of  altitude.  A  mean  molecular  weight  curve 
may  be  based  on  a  theoretical  description  of  the  atmosphere  or  on  the 
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Sea- Level  Atmospheric  Composition  for  a  Dry  Atmosphere7^ 


|  Constituent  Gas 

Mol,  Fraction 
Percent 

Molecular  Weight. 
(0=16,000) 

Nitrogen  (Ng) 

78.09 

28.016 

Oxygen  (00) 

4M 

20.95 

32.0000 

Argon  (A) 

0.93 

39. 944 

Carbon  dioxide  (CC2) 

0,03 

44,010 

Neon  (Ne) 

1.8 

X 

10“  3 

20. 183 

Helium  (He) 

5.24 

X 

10"  4 

4.003 

Krypton  (Kr) 

1.0 

X 

o 

1 

83.7 

Hydrogen  (H2) 

5.0 

X 

10"5 

2.0180 

Xenon  (Xe) 

8.0 

X 

CD 

l 

O 

i“H 

131.3 

Ozone  (Og) 

1.0 

X 

10"  6 

48.0000 

Radon  (Rn) 

6.0 

X 

10" 18 

222.0 

^These  values  are  taken  as  standard  and  do  not  necessarily  in¬ 
dicate  the  exact  condition  of  the  atmosphere.  Ozone  and  Radon 
particularly  are  known  to  vary  at  sea  level  and  above,  but  these 
variations  would  not  appreciably  affect  the  value  of  MQ  . 

results  of  experimental  probes.  Unfortunately,  at  the  present  time 
neither  basis  is  adequate  to  an  altitude  of  700  km’,  although  it  is  hoped 
tnat  satellite  mass  spectrometric  data  will  soon  remedy  this  deficiency. 

The  variation  of  mean  molecular  weight  with  altitude  above  90  km* 

\ 

used  in  the  1956  Model  Atmosphere  wa£  based  on  theoretical  calculations 

which  indicated  that  oxygen  dissociation  commences  sharply  at  90  km  and 

is  nearly  complete  by  175  km’  where  diffusive  equilibrium  applies.  Re- 

30 

cent  rocket  data  reported  by  Townsend  suggest  that  the  molecular 
weights  of  the  1956  ARDC  Model  are  in  error,  particularly  between  90 
and  200  km’.  The  average  molecular  weights  deduced  from  rocket  flights 
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TOOr — \  ~  of  a.  Bennett  mass  spectrometer 

\  are  compared  with  the  1956  model 

6oo  -  \  values  In  Fig.  8.  However,  molec- 

s  \  ular  weights  determined  from  this 

§6UU~  \  \  curve,  when  combined  with  the 

4  \  \l959  model  values  of  molecular- scale  temper- 

p4°°-  \  ature  at  corresponding  altitudes, 

s  \  \.  yielded  a  kinetic  temperature 

0  300  -  j95g  \  'v 

<  modelN.  n.  curve  with  negative  gradients 

£20o_  (dT/dH  <  0)  in  the  region  just 

g  above  200  km*.  Townsend* s 

p  J00.. - —  -  MOLECULAR  WEIGHT  -  Jj  values  of  M  are  based  on  meas- 

i  ROCKET  OBSERVATIONS 

urements  which  are  probably  much 

°is  ie ~  .t-  ik — ^  jo  2i  22  23  24  z's  26  zf~2a' il  less  reliable  than  the  various  den- 

MOLECULAR  WEIGHT  (OIMENSIONLESS)  _  „ 

FIG.  3.  Variation  of  mean  molec-  slV  data-  Furthermore,  the 
ular  weight  with  altitude.  molecular  weight  data  above  180 

km*  represent  the  results  of  only 

a  single  rocket  flight  while  at  lower  altitudes  there  were  three  flights. 
Accepting  the  molecular  weight  data  below  200  km.*  and  keeping  the 
restriction  of  dT/dH  £  0  then  leads  to  the  molecular  weight  curve 
for  the  1959  model  shown  in  the  figure.  The  equation  of  this  curve  is: 


IS  16  17  IB  19  20  21  22  23  24  23  28  27  28  29 

MOLECULAR  WEIGHT  (OIMENSIONLESS) 

FIG.  3.  Variation  of  mean  molec¬ 
ular  weight  with  altitude. 


28.966 


,-  5km’  £H  £  90  km’ 


22  -  5.044.835,74  arctan  |  oc. 


" H  -  220  * 

OK 


27, 106  -  7. 935, 697, 10  arctan 


"H  -  180" 
HO  } 


,90  km’  f£H£  180  km’ 


180  km’  £  H 


In  this  equation  the  constant  28,968  is  the  defined  sea-level  value  of  M, 
The  constants  multiplying  the  arctangent  functions  were  determined 
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after  the  other  constants  had  been  selected  and  were  used  to  adjust  the 
different  segments  at  junction  and  end  points. 

The  mean  molecular  weight  curve  for  the  1959  model  results  from 
an  attempt  to  make  use  of  the  apparently  best  available  experimental  data. 
It  leads  to  such  questions  as:  Does  oxygen,  dissociation  commence  at  a 
higher  altitude  than  90  km,  or  does  it  start  at  90  km  but  increase  with 
altitude  at  a  much  slower  rate  than  was  previously  believed?  The  ap¬ 
parent  alternative  is  to  reject  the  mass  spectrometer  measurements  be¬ 
tween  100  and  200  km.  However,  mean  molecular  weight,  like  most 
properties  of  the  upper  atmosphere,  is  a  function  of  both  time  and  loca¬ 
tion.  Townsend's  rocket  measurements  were  made  at  Fort  Churchill, 
which  is  near  the  magnetic  north  pole.  Measurements  of  temperature 
made  at  the  same  time  showed  rather  high  gradients  in  the  upper  at¬ 
mosphere,  evidently  due  to  the  Influence  of  higher  energy  particles  fol¬ 
lowing  the  lines  of  the  earth's  magnetic  field.  This  could  result  in  more 
efficient  mixing  of  the  air  components  and,  in  particular,  a  smaller  ratio 
of  atomic  to  molecular  oxygen  at  altitudes  of  100  to  200  km  than  at  other 
parts  of  the  earth.  Thus,  at  lower  latitudes,  a  curve  such  as  that  given 
in  tlie  1956  model  (see  Fig.  3)  may  more  accurately  represent  the  mean 
molecular  weight  as  a  function  of  altitude. 

Since  sufficient  data  are  not  available  at  present  to  adequately 
discuss  variations  in  atmospheric  properties  with  latitude,  it  is  possible 
It  would  be  best  to  consider  that  the  mean  molecular  weight  lies  between 
the  values  given  for  the  1956  and  1959  models. 

The  mean  molecular  weight  for  the  1959  model  is  about  10  to  20 
percent  greater  than  that  o!  the  195ft  model.  Using  the  smaller  molecu¬ 
lar  weights  would  decrease  the  kinetic  temperature  and  mean  free  path 
by  the  same  percentage.  Similarly,  the  number  density  and  collision 
frequency  would  be  increased  by  10  to  20  percent.  However,  it  should 
be  noted  that  the  molecular- scale  temperature  is  not  uniquely  deter¬ 
mined  by  the  density  data.  The  result  is  that  at  altitudes  above  200  km 
the  effect  of  the  uncertainty  in  molecular- scale  temperature  can  exceed 
the  effect  of  10  to  20  percent  change  in  molecular  weight. 
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2. 13  Mole  Volume 


Mole  volume  of  a  gas  is  defined  as  the  specific  volume  of  the  gas 
which  is  the  reciprocal  of  the  density,  when  that  density  is  expressed 
in.  terms  of  the  mole  mass  unit:  ^ 


1  _  M  /R*N  MTM 
P  ’  ~  P  ~\mqJ  p 


MTm 

287.03963  — 


(28) 


where 

3  - 1 

v  -mole  volume  in  m  (kg- mol)  r 

p’  =  density  in  kg -mol  nr  3 1 

This  property  is  not  tabulated  but  is  plotted  in  Fig.  5c,  page  28  (Fig. 
9c,  page  32, in  English  units). 


2.14  Number  Density 

The  number  density  of  a  gas  is  defined  as  the  number  of  molecules 
per  unit  volume  and  is  equal  to  Avogadro's  number,  the  number  of  mol¬ 
ecules  per  mole  mass,  divided  by  the  mole  volume.  The  value  for  air 
at  any  particular  altitude  depends  among  other  things  upon  the  degree  of 
dissociation,  which  is  inferred  through  the  value  of  mean  molecular 


/  The  mole  is  defined  as  a  mass  of  substance  equal  to  M  times  the 
common  mass  unit  of  a  particular  system  of  units,  where  M  is  the 
dimensionless  molecular  weight  of  the  substance.  To  distinguish  be¬ 
tween  the  various  kinds  of  mole  masses .  when  several  systems  of  units 
are  involved ,  prefixes  indicating  the  related  common  mass  unit  are 
used.  Thus,  for  this  document,  one  requires  the  following  units  and 
conversions:: 

i  kg- mol  =  m  kg 
1  lb-  mol  ss  M  lb 
1  slug- mol  =  M  slugs. 

Applying  the  first  of  these  mass  conversions  to  density  yields: 

-  3  P  3  3  "1 

p  kg  m  -—kg- mol  m  =  p’kg-molm  . 

L  M  J 

Similar  relations  hold  for  the  other  systems  of  units. 
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weight.  Thus, 
N 


NMqP 

r*mtT.  ~ 

M 


2.0985952  x  10 
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MT. 


M 


where 

-  3 

n  ss  number  density  in  m  , 

N  *  Avogadro’s  number,  6.02380  x  1026  (kg-mol)-1  . 


(29) 


2. 15  Mean  Free  Path 


Mean  free  path  is  the  mean  value  of  the  distances  traveled  by  each 
of  the  molecules  of  i  gfv:n  volume  between  successive  collisions  with 
other  molecules  of  that  volume,  provided  that  the  dimensions  of  the  vol¬ 
ume  are  large  compared  with  the  mean  free  path  and  provided  that  the 
density  does  not  vary  appreciably  within  that  volume.  For  altitudes 
above  120  km,  the  tabulated  values  of  L  must  be  used  with  caution 
since  the  conditions  implied  by  Eq.  (30)  become  increasingly  invalid  at 
these  altitudes.  It  is  believed  that  the  tabulated  values,  however,  ap¬ 
proximate  the  actual  value  for  molecules  moving  horizontally  even  for 
much  greater  altitudes. 

The  expression  for  mean  free  path  adopted  for  this  model  follows 
from  kinetic  theory  assuming  a  homogeneous  maxwellian  gas  and  elastic 
collisions  between  spherical  molecules  of  uniform  mass. 19  As  in  the 
case  of  mean  particle  speed,  the  values  of  mean  free  path  calculated 
for  this  model  are  those  applicable  to  an  atmosphere  consisting  of  hy¬ 
pothetical  average  air  molecules,  rather  than  to  an  atmosphere  con¬ 
sisting  of  a  mixture  of  gases.  The  expression  used  and  its  equivalent 
in  terms  of  Eq.  (29)  are 


R*  M  T 


M 


v'TTx  c^n  vTtt:  ct2nM0P 


a  8.0504005  x  10 


.7  mTm 


(30) 


where 


L  -  mean,  free  path  in  meters  , 

c  »  average  effective  collision  diameter  of  air  molecules 
_ _ assumed  to  be  3.65  x  10  10  m.  / 

/  The  value  of  cr  adopted  for  this  model  was  rather  arbitrarily  chosen 
to  fall  within  the  range  of  values  listed  by  Hi rschf elder.® 


21 


2. 16  Collision  Frequency 


The  mean  collision  frequency  of  the  molecules  of  a  given  volume 

#•>.1  1  i  In  •ffur*  tml  rvni  tiT  rvf  fho  mn]  o^nloc?  In  flint  rlltvl  il  Arl  Ivtr 

Vi  JUP  L»A?j  UV  VA  V  V^4.WVA.V.J  V*.  V**vi  a.*vAvUi**vW  *' *  V  VAU**iV  V4J.Vi.VIVV!.  WJ 

the  mean  free  path  of  the  molecules  within  the  volume,  or 

i  */ "  p  p 


v  " 


4  cr^N 


TC  Mt 

Lr*  J 


m<tm> 


1/2 


=  3.3583060  x  10 1 


m(tm) 


1/2 


(31) 


where 

v  “  the  collision  frequency  in  sec" 1, 

V  =  the  average  particle  velocity  in  m  sec"*  . 

The  limitations  and  approximations  applying  to  V  and  L  obviously 
apply  also  to  collision  frequency. 

2.17  Viscosity  ^ 

Viscosity  of  a  fluid  or  gas  is  a  kind  of  internal  friction  which  re¬ 
sists  relative  motion  between  adjacent  regions  of  the  fluid.  This  inter¬ 
nal  friction  is  usually  determined  by  a  viscometer  from  the  drag  force 
experienced  by  one  of  two  parallel  plates  separated  by  the  fluid ,  when 
that  plate  is  moved  with  known  velocity  and  constant  spacing  relative  to 
the  fixed  plate  so  as  to  create,  at  any  instant,  a  constant  normal  velocity 
gradient  in  the  fluid  between  the  plates.  The  measured  drag  force  per 
unit  of  effective  area  of  the  plate  is  proportional  to  the  normal  velocity 
gradient  within  the  fluid.  This  proportionality  factor  is  defined  as  the 
coefficient  of  viscosity,  p  . 

The  value  of  p  has  been  found  to  vary  with  the  temperature  of 

*Vi«  rrnn  Vw.f  tn  Via  r\  f  the  fro  a  nroaonro  within  a  HmltnH  ranci* 

V«*V  QMW  VVtb  W  VV  Jb«<lV4V^'V*»V*v*a»  v  vw  •— - - —  — - O  “  — 

Kinetic  theory  has  been  used  in  attempts  to  develop  theoretical  expres- 
sions  for  p ,  and  Chapman  has  derived  cumbersome  formulas  for 
accurately  representing  the  dependence  of  p  on  the  temperature  at 
least  over  the  range  of  100°  to  1500°  K.  Because  of  the  complexity  of 
these  equations,  however,  the  values  of  p  in  this  model  are  computed 
from  the  well-known  empirical  Sutherland’s  equation  with  coefficients 

O 

as  used  by  the  National  Bureau  of  Standards.  This  equation  is 
/  See  Section  4  for  limitation  of  the  equation  used. 
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(32) 


where 

P- 

3 

S 


p.  a - 

T  +  S 

coefficient  of  viscosity  in  kg  sec-1  m"  *(1  kg  sec_1m"  10  poise), 
1.458  x  iO"6  kg  secern'1  (°K)“1//2  , 

110. 4°K  , 


T  a  temperature  in  °K  . 


Values  of  p  tabulated  in  this  model  from  -  5, 000  m'  to  90 ,000  m’ 
are  applicable  over  this  range  of  altitudes  when  the  body  dimensions  are 
sufficiently  large,  but  each  application  should  be  examined  with  caution, 
especially  for  altitudes  above  40  km. 

2. 18  Kinematic  Viscosity^ 


Kinematic  viscosity  of  air  is  defined  as  the  ratio  of  the  coefficient 
of  viscosity  of  air  to  the  density  of  air. 

p 

T[  a  -  (33) 

p 

where 

2  - 1 

~  kinematic  viscosity  in  m  sec  , 

p  =  coefficient  of  viscosity  In  kg  sec"1  m"1, 

-3 

p  «  atmospheric  density  In  kg  m 
2.19  Thermal  Conductivity7^ 


Kinetic  theory  determinations  of  thermal  conductivity  of  some 
monatomic  gases  agree  well  with  observations.  ^  For  these  gases , 
thermal  conductivity  is  directly  proportional  to  the  coefficient  of  vis¬ 
cosity.  Modification  of  the  simple  theory  has  accounted  in  part  for 

/  The  same  precautions  advised  In  the  use  of  the  tabulated  values 
of  p  above  40  km  are,  of  course,  also  applicable  to  the  tabulated 
values  of  r\  , 

//'  See  Section  4  for  limitations  of  the  equation. 
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differences  introduced  by  polyatomic  molecules,  but  no  valid  theoretical 
equations  exist  for  mixtures  of  gases.  The  following  empirical  equation 
has  been  adopted  in  this  model  for  computing  the  coefficient  of  thermal 

g 

conductivity  for  dry  air. 


where 

T 

k 


6,.  325  x  10“  7  T3//2 
T  +  245. 4  x  10“12//T 


(34) 


temperature  in  °K  , 

coefficient  of  thermal  conductivity  in  kg- cal  m”1sec"^(°K)"1 . 


2. 20  Relationship  Between  Various  Properties 

An  analysis  of  the  equations  of  the  various  atmospheric  properties 
presented  reveals  several  very  simple  relationships.  It  is  seen  that 
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(35) 

(36) 


Each  of  the  segments  of  Eq.  (36),  when  multiplied  by  PM^/  PQM 
becomes  equal  to  each  of  the  segments  of  Eq.  (35).  Only  the  coefficient 
of  thermal  conductivity  derived  from  an  empirical  relationship  could 
not  be  included  in  these  simple  relationships.  The  coefficient  of  vis¬ 
cosity,  also  derived  from  an  empirical  equation,  is  essentially  in  the 
same  situation;  but  by  vlrture  of  the  definition  of  kinematic  viscosity, 
the  quotient  \i/  rj  is  equal  to  density  and  hence  in  the  ratio  both  find 
a  place  in  the  above  equation. 
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3*  TERMINATION  of  certain  properties  at  so  standard 

GEQFOTENTIAL  KILOMETERS 

3.  1  Viscosity,  Kinematic  Viscosity,  and  Thermal  Conductivity 

Tabulations  of  the  coefficient  of  viscosity ,  kinematic  viscosity, 
and  thermal  conductivity  are  terminated  at  90  km’  where  the  composi¬ 
tion  of  the  atmosphere  is  assumed  to  change.  One  of  the  reasons  for 
this  termination  is  that  these  properties  are  computed  from  empirical 
equations  which  assume  sea-level  composition  of  air  and  which  do  not 
account  for  changes  in  molecular-weight  of  the  air.  Another  reason 
for  this  termination  is  that  the  independence  of  these  properties  from 
variations  in  pressure  or  density  implied  by  the  empirical  equations 
does  not  continue  to  be  applicable  at  very  low  pressures  except,  perhaps, 
under  special  conditions  involving  extremely  large  bodies  or  volumes. 

Measurements  with  laboratory- size  viscometers  show  that  ji  is 
Independent  of  pressure  or  density  only  in  the  pressure  range  from  ap¬ 
proximately  2.0  down  to  0. 1  atmospheres.  It  is  for  this  pressure  re¬ 
gion  that  Sutherland's  empirical  formula  is  known  to  apply.  This 
pressure  independence  appears  to  cease  at  low  pressures  when  the  mean 
free  path  of  molecules  becomes  greater  than  some  small  fraction  of  the 
plate  separation  of  a  well-designed  viscometer.  This  relationship  sug¬ 
gests  that  for  viscometers  q  times  larger  than  existing  models,  the 
pressure  or  density  independence  of  p  might  be  extended  to  approx¬ 
imately  q  times  smaller  values  of  pressure.  Assuming  that  vis¬ 
cometer-measured  values  of  u  apply  to  bodies  comparable  in  size  to 
the  viscomoter,  such  an  extension  would  be  applicable  to  present-day 
practical- size  bodies  only  to  altitudes  below  90  km*  (if  such  extension 
were  warranted  at  all). 

Thermal  conductivity  ceases  to  be  pressure  independent  at  low 
pressures  for  which  the  mean  free  path  becomes  comparable  to  the 
dimensions  of  the  volume  under  consideration  or  comparable  to  the  dis¬ 
tance  in  which  the  temperature  gradient  varies  appreciably.  However, 
these  latter  limitations  do  not  usually  apply  until  pressures  lower  than 
those  at  90  km'  are  reached. 
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3. 2  Speed  of  Sound 


The  concept  of  the  speed  of  sound  is  related  to  the  attenuation  of  . 
sound  transmission  in  that  as  the  intensity  approaches  zero  the  concept 
of  speed  transmission  becomes  meaningless.  The  rate  of  absorption  or 
attenuation  of  sound  energy  per  unit  length  in  air  is  related  to  frequency 
of  the  sound  and  the  air  pressure  so  that  the  attenuation  increases  with 
increasing  frequency  and  also  increases  with  decreasing  pressure.  Thus, 
while  the  sound- transmission  efficiency  over  a  given  distance  approaches 
zero  for  very  high  frequencies  at  sea-level  pressures,  it  also  approaches 
zero  even  for  very  low  frequencies  at  the  low  pressures  of  the  upper  at¬ 
mosphere,  thereby  suggesting  an  upper  limit  for  tabulating  sound  veloc¬ 
ity.  Furthermore,  while  the  direct  dependence  of  sound  velocity  on  the 
variation  of  molecular  weight  above  90  km*  would  be  taken  care  of  by  the 
use  of  molecular- scale  temperatures,  the  variation  of  y  above  90  km' 
is  not  accounted  for  by  the  use  of  TM*  The  value  of  y  increases 
slowly  above  90  km'  as  the  percentage  dissociation  of  02  and  Ng  in¬ 
creases,  and  without  separately  defining  this  variation  of  y  the  tabu¬ 
lation  of  the  speed  of  sound  must  be  terminated  at  90  km'. 

4.  COMPUTATIONS 


The  tables  of  this  model  have  been  machine  computed,  using  the 
formulas  given  in  the  preceding  text*  The  properties  have  been  calcu¬ 
lated  to  eight  significant  figures,  although  they  appear  printed  out  to 
fewer  figures  dependent  on  altitude.  The  defined,  Independent  physical 
constants  are  assumed  exact.  A  one-  or  two-digit  number  (preceded  by 
a  plus  or  minus  sign)  following  the  Initial  entry  o£  each  block  indicates 
the  power  of  10  by  which  that  entry  and  each  succeeding  entry  of  that 
block  should  be  multiplied,  A  change  of  power  occurring  within  a  block 
is  Indicated  by  a  similar  notation. 

The  results  of  the  computations  are  given  in  Table  1  for  metric 
units  and  in  Table  2  for  English  units.  In  addition  Figs.  4  through  7 
provide  plots  of  the  various  atmospheric  properties  In  metric  units  and 
Figs.  8  through  11  the  corresponding  results  in  English  unitss 
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altituoe  m  mmwtnc  kilometer*  altitude  in  oiohetric  kilometers 


TEMPERATURE  IN  *C 


A  KINETIC  TEMPERATURE  AND  MOLECULAR -SCALE 
—  TEMPERATURE  VS.  ALTITUDE 
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FIGURE  4 
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ALTITUDE  IN  SCOMETNK  KILOMETERS 


FIGURE  5 
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FIGURE  6 


ALTlTUD;  in  geometric  kilometers 
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FIGURE  7 
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altitude  m  GEOMETRIC  kilometers 


ALTITUDE  IN  THMHIAHD3  OF  GEOMETRIC  FEET 


TEMPERATURE  IN  THOUSANDS  OF  T 


ALTITUDE  JN  THOUSANDS  OF  CEOMETfllC  ?EET 


ALTITUDE  IN  THOUIAND*  OF  BEOUETAIC  FEET  ALTITUDE  IN  THOUSANDS  OF  BEONETRIC  FEET 


FIGURE  9 
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ALTITUDE  IN  TW'JWKM  Of  SSOHETRIC  FEET  ALTITUDE  IN  THOUSANDS  OF  OEOMETAIC  FI*T 


F  6E0ME1RIC  FEE 


-4  -3-2-1  0  I  K 

LOQ|0  or  KINSMATIC  VISCOSITY  IN  ft*  ntc'1 
C.  KINEMATIC  VISCOSITY  VS  ALTITUDE 


ALTITUDE  I H  THOUSANDS  Of  GEOMETRIC  FEET  ALTlTUOE  IN  THOUSANDS  OF  GEOMETRIC  FEET 


TABLE  IA 


ATMOSPHERIC  PROPERTIES  AS  A  FUNCTION  OF  ALTITUDE, 

METRIC  UNITS 

Temperature,  Pressure,  Density,  and  Molecular  Weight 


NOTE:  A  one-  or  two-digit  number  (preceded  by  a  plus  or  minus  sign) 
following  the  initial  entry  of  each  block  indicates  the  power  of  10  by 
which  that  entry  and  eacn  succeeding  entry  of  that  block  should  be  multi¬ 
plied.  A  change  of  power  occurring  within  a  block  is  indicated  by  a 
similar  notation,. 
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ALTITUDE  TEMPERATURE 


Z,  m 

H ,  m' 

T,°K 

T  0If 

1 M' 

P,  mb 

-  5000 

-  5004 

320.69 

320.69 

1.7761  +  3 

-  4900 

-  4904 

320.03 

320.05 

1.7587 

-  4800 

-  4804 

319.38 

319.38 

1 .7400 

-  4700 

-  4703 

318.73 

318.73 

I.7215 

-  4600 

-  460? 

318.09 

318.00 

1.7031 

-  4500 

-  4503 

317.43 

317.43 

1.6040 

-  4400 

-  44® 

316,78 

316.78 

I.6667 

-  4^00 

-  4303 

316.13 

316.13 

1.6488 

-  4200 

-  4205 

315.48 

315.48 

1.6311 

-  4100 

-  4103 

314.03 

314.83 

1.6134 

MOLECULAR 

PRESSURE 

..  .  ,  -2 

P,  kgj'  m 

1.8112  +  4 
1.7954 
1.7745 
1.7554 
1 .(566 
1.7180 
I.6996 
1.6815 

1.6652 
1.6455 


P,  mm  Hg 

1.55112  +  5 

1.5192 

1.5051 
1.2912 
1 .2  ( v 4 
1.2637 
1.2502 
1.2367 
1.2234 
1.2102 


DENSITY 

-3 

p,kg  m 

1,9296  +  0 

1.9145 

I.898O 

1.0816 

« 

1 

1.8491 
1.8330 
1.8171 
1 .8012 
1.7854 


WEIGHT 

M 

28.966 

28.966 

28.966 

28.966 

28.966 

28.966 

28.966 

20.966 

28.966 


-  4000 

-  40(75 

314.18 

-  3900 

-  3902 

313.53 

-  3000 

-  3602 

312.87 

-  3700 

-  3702 

312.22 

-  3600 

-  3602 

311.57 

-  3500 

-  3502 

310.92 

-  3400 

-  3402 

310.27 

-  3300 

-  3302 

309.62 

-  3200 

-  3202 

308,97 

-  3100 

-  3 ice 

308.32 

-  3000 

-  3001 

307.67 

-  2900 

•  2901 

307.02 

-  2800 

-  2801 

306.37 

-  2700 

-  27OI 

305.72 

-  2600 

-  2601 

305.  Or 

-  2500 

-  2501 

304.42 

-  2400 

-  2401 

303.77 

-  2300 

-  2301 

305.12 

-  2200 

-  2201 

302.46 

.2100 

-  2101 

301.81 

-  2000 

-  2001 

301.16 

-  1900 

-  1901 

300.51 

-  1800 

-  1801 

299.86 

-  1700 

-  1700 

299.21 

-  1600 

-  1600 

290.56 

-  1500 
-  1400 

-  1500 

-  1400 

297.91 

297.26 

-  1?00 

-  1300 

296.61 

-  1200 

-  1200 

295.96 

-  1100 

-  1100 

295.31 

314.18  1.5960  +  3 

313.53  1.5787 

312.87  1.5615 

312.22  1.5445 

311.57  1.5877 

310.92  1.5110 

310.27  1.4945 

309.62  1.4781 

306.97  1.4618 

300.32  1.4457 


1.6275  +  4  1.1971  +  3 

1.6098  1.1841 

1.5923  1.1713 

1.5750  1.1585 

A  - - — r*  0  rn  1. 

1.53  fO 

1.5408  1.1333 

1.5239  1.1209 

I.5072  1.1086 

1.4906  1.0964 

1.4742  1.0644 


1.7698  +  0 
1.7542 
1.7388 
1.7234 

«  inQn 

a  •  |  wh 

1 .6931 
1.6780 
1.6631 
1,6483 
1.6336 


28.966 

28.966 

28.966 

28.966 

oA  aAA 

id!  966 
28.966 
28.966 
28.966 
28.966 


307.67  1.4297  +  3 

307. oe  1.4139 
306.37  1.3982 

305.72  1.5827 

305.07  1.3673 

304.46  1 .3521 

303.77  1.3369 

303.12  1.3®20 

302.46  1.3071 

301.81  1.2924 


1.4579  +  4 

1.4418 

1.4258 

1.4100 

1.3943 

1-3787 

1.3633 

1.3480 

1.3389 

1.3179 


1.0724  +  3 

1.6189  +  0 

28.966 

1.0605 

1.6044 

28.966 

1.0488 

1.5900 

28.9 66 

1.0371 

1.5757 

28,966 

1.0256 

1.5615 

28.966 

1,0141 

1.5473 

28.966 

1,0028 

1.5333 

28.966 

9.9155  +  2 

9.8042 

9.6938 

1.5194 

28.966 

28.966 
28.966 

301.16  1.2778 
300.51  1.2634 

299.86  1.8491 
299.«1  1.8349 
296.56  l.flSO? 
897.91  1.8070 

897.86  1.1938 
296.61  1.1795 
295.96  1.1660 
295.31  1.1586 


3  1.3030  +  4 

1.28® 
1.8737 

1:28 

1.2300 

1.2167 

1.2028 

1.1890 

1.1753 


9.5845  +  8 

9,4762 

9.3689 

9.8626 

9.1573 

9.0530 

0.949 6 

8.6471 

8.7457 

8.6451 


1.4788  +  0 

1.4646 

1.4512 

1.4379 

1.4246 

1.4114 

1.3984 

1.3854 

1.3725 

1.3597 


28.966 
28.966 
88.966 
88.9 66 

88.966 

28.966 
28.966 
28.966 
28.966 
28.966 


m 

1000 

m 

1000 

294.66 

m 

900 

m 

900 

294.01 

m 

800 

m 

000 

293.56 

M 

700 

m 

700 

292.71 

M 

600 

m 

600 

292.06 

■sm 

m 

500 

201.41 

m 

4oo 

. 

4  00 

290.76 

m 

300 

w 

300 

290.11 

200 

M 

200 

289.46 

- 

100 

- 

100 

pfifl.fll 

294.66  1.1393  +  3 

294.01  1.1262 

293.36  1.1131 

298.71  1.1002 

292.06  1.0674 

291.41  1.0748 

290.76  1.0622 

£90.11  1,0490 

209.46  1.0575 

289.81  1.0e53 


1,1618  +  4 
1,1484 
1.1351 
1.1219 
1.1069 
1.0960 
1.0032 
1.0705 
I.058O 
1.0455 


0.5456  +  2  1.3470  ♦  0 

0.4469  1.3344 

0.3492  1.3219 

0.2584  1.3095 

0.1565  1.2972 

0.0615  1.2849 

7.9675  1.2720 

7.8743  1.2607 

7.7820  1.2487 

7.6906  1,2368 


28.966 

28.966 

28.966 

88.966 

28.9 66 
28.966 
rto.966 
28.966 

28.966 

20.9 66 


0 


0  288.16  286.16  I.01325+ 


1.0332  +  4  7.6000  +  2  1.2250  +  0  28.966 


100 

100 

207.51 

237.51 

1.0013 

1.0210 

7.510? 

200 

200 

286.86 

286.06 

9,8945  +  2 

1.0090 

7.4215 

300 

300 

206.2 ( 

266.21 

9.7773 

9.9700  +  3 

7-3536 

400 

400 

£85.36 

285.56 

9.6611 

9.0516 

7.2464 

500 

500 

284.91 

204,91 

9.5461 

9,7343 

7.1602 

600 

600 

284.26 

284.26 

9,4322 

9.6182 

7.0748 

700 

700 

285.6  i 

205.61 

9.3194 

6.990s 

000 

800 

202.96 

202.9 6 

9.2077 

9.3893 

6.9064 

900 

900 

260.31 

202,31 

9.0971 

9.2765 

6.0234 

1 .2133 


1.2017 

1.1901 

1.1787 

1.1673 


1.1560 


1.1337 

1,1226 


28.966 

28.966 

28.966 

28.966 

28.966 

28.960 

pfl.066 


28.966 

28.966 


3G 


ALTITUDE 

TEMPERATURE 

Z,  m 

H,  m* 

T,°K 

tm-°k 

P,  mb 

1000 

1000 

281,66 

281.66 

8.9076  +  2 

1100 

1100 

281.01 

281.01 

8.8792 

1200 

1200 

280,36 

280.36 

8.7718 

1300 

1300 

279.71 

279.71 

6,6655 

lUoo 

1400 

279.0 6 

279.06 

8. 56  OB 

1500 

1500 

278.41 

278,41 

8.4560 

1600 

1600 

277.76 

277.76 

8.3527 

1700 

1700 

277.11 

277,11 

8.2506 

1800 

1799 

276.46 

276.46 

8.1494 

1900 

1899 

275.81 

275.81 

8.0493 

2000 

1999 

275.16 

275.16 

7.9501  +  2 

2100 

2099 

274.51 

274,51 

7.8520 

2200 

2199 

273.86 

273.86 

7.7548 

2300 

2299 

273.22 

273.22 

7.65»6 

2400 

2399 

2499 

PTP.C7 

272-57 

7.5634 

2300 

271.92 

271.92 

7.4692 

2600 

2599 

271.27 

271.27 

7.3759 

7.2835 

2700 

2699 

2'r0.62 

2S9'.97 

270.62 

2800 

2799 

eyy.yj 

7.1921 

2900 

0899 

269.32 

269.32 

7.1016 

3000 

2999 

268,67 

268.67 

7.0121  +  2 

3100 

3098 

268.02 

268.2C 

6.9235 

3200 

3198 

267.37 

267.57 

6.8357 

3300 

3«98 

266,72 

266.72 

6.7489 

3400 

3398 

3490 

3596 

266.0? 

266.07 

6.6630 

3500 

3600 

265.42 

264,77 

265.4c 

264.77 

6.5780 

6.4939 

3700 

3699 

264.12 

264.12 

6.4106 

3800 

3798 

263.47 

263.47 

6.3282 

3900 

3098 

262.83 

262.83 

6.2467 

4000 

3997 

4097 

262.18 

262.16 

K.iAAn  *  0 

4100 

261.53 

261.53 

6.0662 

4200 

4197 

260.88 

260.88 

6.0072 

4300 

4400 

4297 

260.23 

260.23 

5.9290 

SI? 

259.58 

259.58 

5.8517 

4900 

258.93 

:  258.93 

5.7752 

4600 

4597 

258.28 

258.28 

5.6995 

4700 

4697 

257.63 

257.63 

5.6247 

4600 

4900 

4796 

4096 

256.96 

256.33 

256.98 

256.33 

5.5506 

5.4773 

5000 

4 996 

255.6? 

255.69 

5 u 4048  ♦  2 

5100 

5096 

255.04 

255.04 

5.3331 

5800 

5196 

254.3? 

25H.39 

5.2621 

5300 

<UtOO 

5296 

253.74 

253.74 

5.1SC0 

5VJ5 

855. OQ 

855.09 

5.1826 

5500 

5495 

252,44 

252.44 

5.0539 

5600 

3595 

251.7? 

251.7? 

4.9860 

5700 

5695 

251.14 

251.14 

4,9188 

5800 

5900 

5795 

5095 

250.49 

249.85 

250.49 

249.85 

4.8524 

4,7867 

6000 

5994 

249.20 

249.20 

4.1217  +  2 

6100 

6094 

248.55 

248.55 

4.6575 

6200 

6194 

247,90 

247.90 

4.5939 

6300 

6294 

247.25 

247.25 

4.5311 

64  CO 

6394 

6493 

246.60 

246.60 

4.4690 

65OO 

245.95 

245.95 

4,4075 

6600 

6593 

245.30 

245.30 

244.66 

244.01 

243.36 

4.3463 

838 

>2 

6693 

244.66 

244.0? 

243.36 

4.2067 

4.25  0 
4.1686 

6795 

6893 

MOLECULAR 

PRESSURE 

DENSITY 

WEIGHT 

P,  kg/  nf  2 

P,  mm  Hg 

p  ,  kg  m" 3 

M 

9.1648  +  3 

6.7413  +  2 

1.1117  +  0 

28.966 

9.0542 

6,6599 

1.1000 

20.966 

8.0447 

6.5794 

1.0900 

28.966 

8.8363 

6.4yy 6 

•  •0793 

26,966 

8.7290 

6.4207 

1.0687 

28.966 

8.6227 

6.3425 

I.058I 

28.966 

8.5174 

6.2651 

1.0476 

28.966 

8.4132 

6.1884 

1.0373 

28.966 

8.3101 

6.1126 

1.0269 

28.966 

8.2000 

6.0374 

I.OI67 

28.966 

8.1069  +  3 

5.9631  +  2 

1.0066  +  0 

28.966 

8.0068 

5.8095 

9,9649  -  1 

28.966 

7.9077 

5.8166 

9.6649 

28.966 

7.8096 

5. f444 

9.7657 

7.7125 

7.6164 

5.6730 

9.6673 

28.966 

5.60e3 

9.5696 

28.966 

7.5213 

7.4271 

5.5?23 

5.1*631 

9.4727 

9.3765 

28.966 

20.966 

7.3339 

7.2416 

5.3945 

9.2811 

28.9 66 

5.3267 

9.1865 

28.966 

7.1503  +  3 

5.2595  +  2 

9.0926  -  1 

20.966 

7.0600 

5.1930 

8.9994 

26.966 

6.9705 

5.1272 

0.9070 

28.966 

6.8820 

5.0621 

8.8153 

26.966 

6.7944 

4.9977 

0.1843 

26.966 

6.7077 

4.9539 

8.6341 

28.966 

6.6219 

4.8708 

8.5445 

28.966 

6.5370 

4.8064 

0.4557 

28.966 

6.4530 

4.7466 

8.3676 

28.966 

6.3696 

4.6854 

8.2802 

28.966 

6,2676  +3 

4.6249  +  2 

8.1935  -  1 

88.966 

6.2062 

4.5650 

0.1075 

26.966 

6.1256 

4.5058 

4.4472 

8.0222 

88.966 

6.0459 

7.9376 

28.966 

5.9671 

4.3892 

7.0536 

28.966 

5.8891 

4.3318 

7.7704 

26.966 

5.8119 

4.2750 

7.6878 

28.966 

5.7356 

4.2188 

7.6059 

88.966 

5.6600 

5.5853 

4.1633 

4.1083 

?:SS 

28.966 

28.966 

5.5114  +  3 

4.0539  +  2 

7.3643  -  1 

20.966 

5* 4382 

4.0001 

7.2851 

£8.966 

5.3659 

5.2943 

3.9469 

7.2065 

86.9 66 

3.8943 

7.1206 

88.966 

5.2236 

3.8422 

7.0513 

26.966 

5.1535 

5.7907 

6.9747 

28.966 

5.0843 

3.7398 

6.8987 

6.8234 

20.966 

5.0153 

5.6094 

28.966 

4.9481 

3.6396 

6.7486 

29.966 

4.8811 

3.5909 

6.6746 

26.966 

4.0148  +  3 

3.5416  +  2 

6.6011  -  1 

28.966 

4.7*:?3 

4.6845 

3.4?54 

3.4457 

6.5283 

6,4561 

28.966 

28.966 

4,6204 

5.3986 

6.3045 

28.966 

tm 

3.3520 

6.3135 

28.966 

3.3059 

6.2431 

26.966 

4.4325 

3.2603 

6.1733 

28.966 

4,3712 

I.  m  a/ 

3.2153 

6.1041 

/"  OAf  #»  f 

0  «  yjjyu 

5.9676 

28.966 

*#>0  1  UO 

4.2507 

3- ?7v' 
3,1267 

CO  0  TDD 
28.966 
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MOLECULAR 


ALTITUDE 

Z,  m  H,  m' 

TEMPERATURE, 
T»  °K  Tm,°K 

P,  mb 

PRESSURE 
P,  kg/ in"  2 

P,  mm  Hg 

DENSITY 

P t  kg  m"3 

WEIGHT 

M 

7000 

6992 

242,71 

242.71 

4,1105  +•  2 

4.1915  +  3 

3.0831  +  2 

5.9002  -  1 

28.966 

71  Of) 

7092 

242.06 

242.06 

4.0531 

4.1330 

3.0401 

5.B334 

28.966 

7200 

7192 

241 .41 

24l  .41 

3.9965 

4.0751 

2.9975 

5.7671 

nD 

7300 

7292 

240.7 6 

240,76 

3.9402 

4.0179 

2.9554 

5.7015 

28.966 

7lKX) 

7391 

7491 

240.12 

240.12 

3.8848 

3.96l4 

2.9138 

5.6364 

28.966 

7500 

239.47 

2^6.47 

3.8299 

3-9054 

2.8727 

5.5719 

26.966 

76C0 

7591 

238.82 

238. 82 

3.7757 

3.8502 

2.8320 

5.5080 

28.966 

7700 

7^91 

238.17 

238.17 

3.7222 

3.7956 

2.7919 

5.4446 

28.966 

7000 

7790 

237.52 

237.52 

3.6692 

3.7416 

2.7521 

5.3818 

28.966 

7900 

7890 

236.87 

236.87 

3.6169 

3.6882 

2,7129 

5.3195 

28.966 

8000 

7990 

236.23 

236.23 

3.5651  +  2 

3.6354  +  3 

2.6741  +  2 

5.2578  -  1 

28.966 

8100 

8090 

235.58 

235.58 

3.5140 

3.5833 

2.6357 

5.1967 

28.966 

8200 

8189 

234.93 

234,93 

3.4635 

3.5310 

•2.5978 

5.136* 

oA  055 

8300 

8289 

234.28 

234.28 

3-4135 

3.4808 

2.5604 

5.0760 

28*966 

8400 

0309 

233.63 

233.63 

3.3642 

3.4305 

2.5233 

5.0165 

28.966 

8500 

8489 

232.98 

232.98 

3.3154 

3. 3808 

2.4867 

4.9575 

28.966 

8600 

8588 

232.34 

232.34 

3.2672 

3.3316 

2,4506 

4.8991 

28.966 

8700 

6638 

231 .69 

231.69 

3.2196 

3.2830 

2.4l49 

4,8412 

28.966 

8600 

8788 

231.04 

231 .04 

3.1725 

3.2350 

2.3796 

4.7838 

28.966 

8900 

8888 

230.39 

230.39 

3.1260 

3.1876 

2.3447 

4.7269 

28.966 

9000 

8987 

229.74 

229.74 

3.0800  +  2 

3.1406  +  3 

2.3102  +  2 

4.6706  -  1 

28.966 

9100 

9087 

229.09 

229.09 

3.0346 

3.0945 

2.2762 

4.6148 

28.966 

9200 

9107 

228.45 

228.45 

2,9098 

3.0487 

2.2425 

4.5595 

20.966 

9300 

9266 

227.80 

227.80 

2.9455 

3.0035 

2.2093 

4.5047 

28.966 

9400 

227.15 

227.15 

2.9017 

2.9589 

2.1764 

4.4504 

28.966 

9500 

9^66 
95 86 

226.50 

226.50 

2.8584 

2.9148 

2.1440 

4.3966 

20.966 

9600 

225.05 

225.85 

2.8157 

2.e712 

2.1120 

4.3433 

28.966 

9700 

9860 

9605 

225.21 

225.21 

2.7735 

2.8282 

2.0003 

4.2905 

28.966 

9785 

224.56 

224.56 

2.7310 

2.7857 

2.0490 

4.2382 

28.966 

9900 

9885 

223.91 

223.91 

2,6906 

2,7437 

2.0181 

4.1864 

28.966 

10000 

9964 

223.26 

223-26 

2.6500  +  2 

2.7022  +  3 

1.9076  +  sr 

4.1351  -  1 

28.966 

10100 

10084 

222.61 

222.61 

2.6098 

2.6612 

1.9575 

4.0642 

20,966 

10200 

10184 

221.97 

221 .97 

2.570’ 

2.6208 

1.9277 

4.0339 

3.9640 

20.966 

10300 

10400 

10283 

221.32 

221.32 

2,j5309 

2.5608 

1.8963 

20.966 

10383 

10483 

220.67 

220.67 

2^540 

2.5414 

1.8693 

3.9346 

20.966 

10500 

220.02 

220.02 

2,5024 

2.4639 

1.8407 

3.0857 

28.96 6 

10500 

10502 

219.37 

219.37 

2.4l63 

1.8123 

3.8372 

20.966 

10700 

10682 

218.73 

218.73 

2.3790 

2.4259 

1.7844 

3.7892 

20.966 

10800 

10782 

10081 

210.00 

218,08 

2,3422 

2.3884 

1.7568 

3.7417 

26,966 

10900 

217.43 

217.43 

2.3059 

2.3513 

1.7295 

3,6946 

26.966 

11000 

10901 

216.78 

216.78 

2.2700  +  2 

2.3147  +  3 

1.7026  4  2 

3.6480  -  1 

26.966 

11100 

11001 

216.66 

216.66 

2.2346 

2.2786 

1.6761 

3.5932 

20.966 

11200 

11100 

216.66 

216.66 

2.1997 

2.2431 

1.6499 

3.5371 

3.4820 

28.966 

11200 

016  £A 

?i6;66 

2.1654 

2.2001 

1.6242 

20.966 

11400 

11380 

216.66 

21 6.66 

2.1317 

2.1737 

1.5969 

3.4277 

26.966 

11500 

11479 

216.66 

21 6.66 

2.0905 

2.1398 

1.5740 

3.3743 

28.966 

11600 

11579 

216.66 

216.66 

2.O657 

2.1065 

1.5494 

3.5217 

£0.966 

11700 

«  « 

»i^i7 

216.66 

216.66 

—  ■ 

2.07116 

1.5253 

3.2699 

28.966 

11600 

11778 

216.66 

216.66 

2.0018 

2.04i3 

1.5015 

3.2189 

20.966 

11900 

11870 

216,66 

21 6.66 

1.9706 

2.0095 

1.4781 

3.1687 

20.966 

12000 

11977 

216.66 

216,66 

1.9399  +  2 

1.9782  *  3 

1 .4551  +  2 

3.1194  -  1 

20.966 

12100 

12077 

216.66 

216.66 

1.9097 

1.9473 

1.4324 

3.0707 

26.966 

12200 

12177 

21 6.66 

216.66 

1.8799 

1.9170 

1.4101 

3.0229 

28,966 

12300 

12276 

216.66 

216.66 

1.8506 

1.8871 

1.3081 

2.9758 

28.966 

12400 

12376 

216.66 

216.66 

1.8210 

1.8577 

1.3664 

2.9294 

28.966 

12500 

12475 

216.66 

216.66 

1.7934 

1.8287 

1.3452 

2.8837 

28.966 

12600 

1257*5 

216,66 

216.66 

1 .7654 

1.8003 

1.3242 

2.8388 

28.966 

12700 

12675 

216.66 

216.66 

1.7379 

1  . 1 (22 

•  ■*rv»  f“ 

1  ,,1U'|U 

0  'rnl.  C 
^  »  \7~rj 

26.966 

12600 

12774 

216,66 

216.66 

1.7108 

1.7446 

1 .2032 

2.7510 

as! 966 

12900 

12874 

216.66 

2!  6.66 

1.6842 

1.7174 

1.2632 

2.7081 

28.966 
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i 
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ALTITUDE  TEMPERATURE 


Z,m 

H,  m' 

T,  °K 

T  °K 

P,  mb 

(3000 

12973 

216.66 

21 6,66 

1.6579  +  2 

13100 

13073 

216.66 

216.66 

1 .6321 

13200 

13173 

216.66 

216,66 

1 .6067 

13300 

13272 

216.66 

216.66 

1.5816 

13400 

13372 

216.66 

216.66 

1.5570 

13500 

13471 

216.66 

216.66 

1.5327 

n6oo 

13571 

216.66 

216.66 

1.5089 

13700 

13671 

216.66 

216.66 

1.4854 

13800 

13770 

216.66 

216.66 

1.4622 

13900 

13870 

216.66 

21 6,66 

1.4394 

14000 

13969 

216,66 

216.66 

1.4170  4  2 

14100 

14069 

216.66 

216.66 

1 .3950 

14200 

14168 

216.66 

216.66 

1.3732 

142500 

14268 

216,66 

216.66 

1.3518 

14400 

l4p67 

2l6, 66 

216.66 

1-3308 

14500 

14467 

216.66 

216.66 

1.3101 

14600 

14567 

216.66 

216,66 

1,2896 

14700 

14666 

216.66 

216.66 

1.2696 

14800 

14766 

216.66 

216.66 

1 ,24°8 

14900 

14865 

216.66 

216.66 

i'.2303 

15000 

14965 

216.66 

216.66 

1.2112  4  2 

15100 

15064 

21 6.66 

216.66 

1.1923 

15200 

15164 

216.66 

216.66 

1.1737 

15300 

15263 

216.66 

216.66 

1.1555 

15400 

15363 

216.66 

21 6,66 

1.1375 

15500 

15462 

216.66 

216.66 

1.1198 

15600 

15562 

216.66 

216.66 

1.1023 

15700 

15661 

216.66 

216.66 

1.0852 

15800 

15761 

216.66 

216.66 

I.O683 

15900 

15860 

216.66 

216.66 

1.0516 

16000 

15960 

216.66 

216.66 

1.0353  ♦  2 

16100 

16059 

216.66 

216.66 

1.0192 

16200 

16159 

216.66 

21 6,66 

1.0033 

16300 

16258 

216.66 

216.66 

9.8767  +  1 

i64oo 

16358 

216.66 

216.66 

9.7230 

16500 

16457 

216.66 

216.66 

9.5717 

16600 

16557 

216.66 

216.66 

9.  **227 

16700 

16655 

216,66 

216,66 

9.2760 

16800 

16756 

216,66 

216,66 

9.1317 

16900 

16855 

216.66 

216,66 

8.9895 

17000 

16953 

21 6,66 

216.66 

8.8496  4  1 

17100 

17054 

216.66 

216.66 

8.7119 

17200 

17300 

17154 

17253 

216.66 

216.66 

216.66 
21 6.66 

8.5763 

8.4429 

17400 

17353 

216.66 

216.66 

8.31.5 

17500 

17452 

216.66 

216.66 

6.1022 

17600 

17551 

01 & . 

916.66 

fl.O«iUQ 

17700 

17651 

2i6i  66 

216,66 

7^9295 

17800 

17750 

216,66 

216.66 

7.8062 

17900 

17850 

216,66 

216.66 

7.6847 

18000 

179*19 

216.66 

216.66 

7.5652  4  1 

10100 

18049 

216.66 

216.66 

7.4475 

18200 

181 48 

216.66 

216,66 

7.3316 

18300 

1824? 

216.66 

216.66 

7.2175 

18400 

18347 

216.66 

216.66 

7.1053 

10500 

18446 

216,66 

216,66 

6.9947 

l860G 

18546 

216,66 

216,66 

6.8859 

18700 

18645 

216.66 

216,66 

6.7788 

188OO 

18745 

216.66 

216.66 

6.6734 

18900 

18844 

216.66 

216.66 

6.5696 

PRESSURE 

0 

DENSITY 

O 

MOLECULAR 

WEIGHT 

P,  kg/  m 

P,  mm  Hg 

p,kgm~ 

M 

1,6906  4  3 

1.2436  4  2 

2.6659  - 

1 

28.966 

1 . 6643 

1.2242 

2.6244 

28.966 

1.6384 

1.2051 

2. 58^5 

28.966 

1.6120 

1.1863 

2.5433 

28.966 

1.5877 

1.1679 

2.5036 

28.966 

1.5630 

1.1497 

2.4646 

26.966 

1.5386 

1.1317 

2.4262 

28.966 

1.5146 

1.1141 

2.3804 

28.966 

1.4911 

I.0968 

2.3512 

28.966 

1.4678 

1 .0797 

2.3146 

28.966 

1.4450  4  3 

1.0629  4  2 

2.2785  - 

1 

28.966 

1.4225 

1 .0463 

2.2430 

28.966 

1.4003 

1.0300 

2.2081 

28.966 

1.3785 

1.0140 

2.1737 

28.966 

1.3570 

9.9817  +  1 

2.1399 

28.966 

1.3359 

9.8262 

2.1063 

26.966 

1.3151 

9.6732 

2.0737 

28.966 

1.2946 

9.5225 

2.04i4 

28.966 

1 .2744 

9,3742 

2.0096 

28.966 

L2546 

9.2282 

1.9783 

28.966 

1 .2350  4  l 

i  9.0845  4  1 

1.9475  - 

1 

28.966 

1.2158 

8.9431 

1.9172 

28.966 

1.1969 

8.8038 

1.8874 

28.966 

1.1782 

8.6667 

1.8580 

28.966 

1.1599 

8.531a 

1.8290 

28.966 

1„l4l8 

8.3989 

1.8006 

28.966 

1.1241 

8.2682 

1.7725 

28.966 

1.1066 

8.1394 

1.7449 

28.966 

1.0893 

8.0127 

1.7178 

28.966 

1.0724 

7.8880 

1.6910 

28.966 

1.0557  +  l 

1  7.7652  +  1 

1.6647  - 

1 

28.966 

1.0392 

7.6443 

1.6388 

28.966 

1.0231 

7.5253 

1.6133 

28.966 

1.0071 

7.4082 

1.5832 

28.966 

9.9147  +  i 

!  7.2929 

1.5634 

28.966 

9.7604 

7.1793 

1.5391 

28.966 

9.6085 

7.0676 

1.5151 

26.966 

9.4589 

6.9576 

1.4916 

28.966 

9.3117 

6.8493 

1.4683 

26.966 

9.1668 

6.7427 

1.4455 

28,966 

9.0241  4  l 

>  6.6378  +  1 

1.4230  - 

1 

20.966 

8.8837 

6.5345 

1.4009 

28.966 

8.7454 

6.4328 

1.3791 

28.966 

8.6093 

6,3327 

1.3576 

28.966 

8.4754 

6.2341 

1.3365 

28.966 

8.3435 

8.2137 

6.1371 

6.04i  6 

1.3157 

1.2952 

28.966 

28.966 

8.0859 

5.9476 

1.2751 

28.966 

7.9601 

5.8551 

1.2552 

28.966 

7.8362 

5.7640 

1 .2357 

28.966 

7.7143  +  i 

i  5.6743  4  1 

1.2163  - 

r\0 

CUg  7UU 

7.5943 

5,5861 

1.1975 

28,966 

7.4762 

5.4992 

1.1789 

20.966 

7.3599 

5.4136 

1.1606 

28.966 

7.2454 

5,3294 

1.1425 

28.966 

7.1327 

5.2465 

1.1247 

28.966 

7.0217 

5.1649 

1.1072 

28.966 

6.9125 

5.0845 

1.0900 

28,966 

6.8050 

5.0055 

1 .0731 

28.966 

6.6991 

4.9276 

1.0564 

28.966 

39 


ALTITUDE 
Z,m  II,  rn' 

1Q000  18943 

19100  19*3 

19200  19142 

195OO  192te 

19400  19341 

1Q100  19440 

19600  19540 

19700  19639 

19800  19739 

19900  19838 


TEMPERATURE 
T,°K  T  °K 


20000 

20200 

20400 

20600 

20600 

21000 

21200 

21400 

21600 

21600 

22000 

22200 

22400 

22600 

22800 

23000 

23200 

23400 

23600 

23800 

24000 

24200 

24400 

24600 

24600 

25000 

25200 

25400 

25600 

25800 

26000 

26200 

26400 

26600 

26800 

27000 

27200 

27400 

27600 

27800 

28000 

28200 

28400 

28600 

28800 

29000 

29200 

29400 

29600 

29800 


19937 

20136 

20335 

■20>53 

20752 

20931 

21130 

21328 

21527 

21725 

21924 

22123 

22321 

22520 

22719 

22917 

23116 

23314 

23513 

23711 


24108 

24307 

24505 

24704 

24902 

25100 

25299 

25497 

25696 


216.66 

216.66 

21 6„66 

/'/' 

£  10*00 
216.66 

216.66 

216.66 

216.66 

216.66 

216.6 6 

216.66 
216.66 
216.66 
2  io.oo 

216.66 

216.66 

216.66 

216.66 

216.66 

216.66 

216.66 

216.66 

216.66 

216.66 

216.66 

216.66 

216.66 

216.66 

216.66 

216.66 

216.6$ 

216.66 

216.66 

216.66 

216.66 

216.66 

216.96 

217.58 

218.15 

218.75 

219.34 
219.94 
220.53 
221.13 
221 .72 
222.32 
222.91 
223,51 
224.10 
224.70 

225.29 
225.89 
226.48 
227.08 
>  227.67 

228.26 
228.86 
229.45 

250.05 

23 0.64 


TM*°K 

216.66 

216.66 

216.66 

£16,66 

216.66 

216.66 

216.66 

216.66 

216,66 

216.66 

216.66 
21 6.66 
216.66 
216.66 
216.66 
216.66 
216,66 
216.66 
216.66 
216,66 

216.66 

216,66 

216.66 

216.66 

216.66 

216.66 

216.66 

216.66 

216.66 

216.66 

216.66 

216.66 

216.66 

216.66 

216.66 

216.66 

216.96 

217.56 

218.15 

218.75 

219.34 

219.94 

220.53 

221.13 

221.78 

222.38 

222.91 

883.51 

224.10 

224.70 

225.89 

225.69 

226.48 

227.08 

227.67 

228.26 

228.86 

229.45 

230.05 

230,64 


PRESSURE 

MOLECULAR 
DENSITY  WEIGHT 

0 

P,  mb 

P,  leg/  m‘2 

P,  mm  Ilg 

p,kg  m" 

M 

6,4674  +  1 
6.3668 
6.2678 
6.1703 
6.0744 
5.9799 
5.8869 

5.7954 

5,7053 

5.6166 

6.5949  +  2 

6.4924 

6.3914 

6,2  920 
6.1942 
6.0978 
6.OO3O 
5.9097 
5.8178 
5.7273 

4.8510  +  1 

4.7755 

4.7013 

4,6281 

4.5562 

4,4853 

4.4156 

4.3469 

4.2793 

4.2120 

I.0399  -  1 

1.0238 
1.0079 
9.9218  -  2 
9.7675 
9.6156 
9.4661 
9.3189 
9.1740 
9.0313 

28.966 

28.9 66 
28.966 

28.966 
28.966 
28.966 
28.966 
28.966 
28.966 

26.966 

5.5293  +  1 

5.3587 

5.1933 

5.0331 

4,8779 

4.7274 

4.5816 

4.4403 

4.3034 

4.1706 

5.6383  +  2 

5.4643 

5.2957 

5.1^24 

4.9740 

4.8206 

4.6719 

4.5278 

4.3882 

4.2529 

4.1473  +  1 

4.0193 

3.6953 

3.7752 

3.6587 

3.5458 

3.4365 

3.3305 

3.2278 

3.1282 

8.8909  -  2 
8.6166 
8.3508 

8.0931 

7.8435 

7.6015 

7.3671 

7.1399 

6.9197 

6.7063 

28.966 

28.966 

28.966 

28.966 
28.966 
28.966 
28.966 
28.966 
28.966 
28.966 

4.0420  +  1 

3o9']4 

3.7966 

3.6796 

3.5661 

3.4562 

3.3497 

3.2464 

3,1464 

3.0494 

2.9554  +  1 

2,8644 

2.7761 

2. 6906 

2.6077 

2.5273 

2.4495 

8.3742 

2.3015 

2.2512 

2.1632  +  1 

2.0975 

8.0339 

1.9725 

1.9U0 

1.8555 

i. 7999 

1.7461 

1.6940 

1.6437 

1.5949  +  1 
1.5477 
1.5021 
1.4579 
1.4151 
1.3737 
1.3336 
1.2948 
1.8572 
1.2208 


4.1217  +  2 

3-3346 

3.6715 

3.7521 

3.6364 

3.5243 

3.4157 

3.3104 

3.2004 

3.1095 

3.0137  +  2 
2.9206 
2.8306 
2.7436 
2.6591 

i'J*978 

2.4211 

2.3469 

2.2792 

2,2059  +  2 
2.1368 
2.0740 
2.0114 
1.9507 
1.8921 

•  rw  *»l. 

1.7605 

1.7274 

I.676I 

1.6264  +  2 
1.5783 
1.5317 
1.4866 
1.4430 
1.4008 
1.3599 
1.3203 
1.2020 
1 .2448 


3.0318  +  1 

2.9383 

2.8477 

2.7599 

2.6748 

2.5924 

2.5125 

2.4350 

2.3600 

2.2872 

2.2167  +  1 
2.1484 
2.0822 
2.0181 
1-9559 
1.8957 
1.8373 
1.7808 
1.7263 
1.6735 

1.6285  +  * 

1*5732 

1.5256 

1.4795 

1.4349 

1.5918 

«  Venn 
•  •y/— 

1.3097 

1.2706 

1.2328 

1.1965  +  1 
1.1609 
1.1267 
1.0955 

1.061 4 
1 .0304 
1.0003 
9.7116  +  0 
■5.4296 
9.1565 


6.4995  “  2 

6., 2991 

6.1049 

5.9167 

5.7343 

5.5575 

5.3862 

5.220e 

fcSS 

4.7522  -  2 

4.6058 

4.4639 

4.3263 

4.1931 

4.0639 

3.9333 

3.8060 

3.6755 

3.5535 

3.4359  -  2 

3.3225 

3.2131 

3.1076 

3.0059 

2.9077 

9.AIV) 

2 ’.721 7 
2.6335 
2.5484 

2.4663  -  2 
2.3871 
2.3106 
2.2367 
2.1654 
2.0966 
2.0301 
1.9659 
1.9039 
1.6440 


28.966 

28.966 

28.966 

20.966 

28.966 

28.966 
28.966 
28.966 
28.966 

28.966 

20.966 
20.966 
28.966 
28.966 
28.966 
28.966 
28.966 
28.966 
28.966 

28.966 

28.966 

28.966 

28.966 

28.966 

26.966 
28.966 
28.966 
28.966 
28.966 
28.966 

28.966 

28.966 

28.966 
28.966 

28.966 

28.966 
28.966 
28.966 
28.966 
28.966 
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ALTITUDE 

Z,  m  H,  m’ 

TEMPERATURE 
T,°K  Tm,°K 

P,  mb 

PRESSURE 

P,kg/m"2 

P.  mm  Ilg 

MOLECULAR 
DENSITY  WEIGHT 

3 

p,  kg  m  M 

*0000 

29859 

231.24 

2*1.24 

1.1855  +  7 
1.1514 

1.2009  +  2 

8,8921  + 

0 

1.7061  -  2 

26.966 

sceoo 

5e400 

50057 

231.83 

252,43 

231.83 

232. '»3 

1.1741 

8.6359 

1.7302 

28.966 

pi*55 

1,1 1Q3 

A  A  *.  An 

•  ,  ihvc 

8.38 1 1 

1  fue 

£6.966 

30600 

30433 

233. oe 

233.02 

1.0862 

1.1076 

6.1473 

1.6240 

20.9 66 

30600 

30651 

233.61 

233.61 

1.0552 

1.0760 

7.9144 

1,5735 

28.966 

31000 

30850 

234.21 

234.21 

1.0251 

1.0453 

7.6887 

1.3248 

28.966 

31200 

31048 

234.80 

234,80 

9.9592  ♦  0 

I.OI56 

7.4700 

1.477? 

28.966 

31400 

31246 

235.40 

835.40 

9.6766 

9.6674  +  1 

7.2581 

1.4321 

28.966 

31600 

31444 

235.99 

235.99 

9.4028 

9.5882 

7.0527 

1.3881 

28.966 

31800 

31642 

236.59 

236.59 

9.1374 

9.3176 

6.8536 

1.3455 

20.966 

38000 

31840 

237.18 

237.18 

8.8802  ♦  0 

9.0552  +  1 

6,6607  + 

0 

1.3044  -  2 

28.966 

32200 

32400 

32.038 

237.77 

237.77 

8.6508 

8.800Q 

6.4736 

1.2646 

28.966 

52256 

238.37 

238.37 

A 

a 

u, 

£.  AM* 

4  M<« 

1  *CCUI 

CUtTUD 

32600 

52434 

238.96 

238.96 

8.1546  — 

8.3154 

6.1165 

1.1889 

28.966 

32800 

32632 

239.55 

239.55 

7.9273 

8.0636 

5.9460 

1.1529 

28.966 

33000 

32830 

240.15 

240.15 

7. 7069 

7.8589 

7.6409 

5.7807 

1.1180 

28.966 

33200 

33028 

240.74 

240.74 

7.4932 

5.6204 

1.0844 

28.966 

33400 

33225 

241.34 

241.34 

7.2859 

7.4295 

5.4649 

I.O5I6 

28.966 

33600 

33423 

fe4l,93 

241.93 

m 

7.8245 

5.3141 

1.0202 

28.966 

33800 

33621 

242.52 

242.52 

j 

7.0857 

5.1678 

9.8972  -  3 

28.966 

34000 

33819 

£43.12 

243.18 

6.7007  +  0 

6.8328  +  1 

5.0259  + 

0 

9.6020  -  3 

28.966 

34200 

34017 

243.71 

243.71 

6.5171 

6.6456 

6.4640 

4.8882 

9.3162 

28.966 

34400 

34215 

244.30 

244.30 

6.3391 

4.7547 

9.0596 

28.966 

34600 

34413 

244.90 

844,90 

6.1663 

6.2879 

4.6251 

8.7720 

28.966 

34800 

34611 

245.49 

245.49 

5.9986 

I69 

4.4993 

8.5128 

28.966 

35000 

34806 

246.09 

246.09 

5.8359 

5.6780 

5.9510 

8.2620 

28.966 

35200 

35006 

246.68 

246.66 

5.7900 

8.0191 

28.966 

35400 

35204 

247.27 

247.27 

5.5848 

5.6337 

4.1439 

7.7839 

28.966 

35600 

35408 

247.87 

247.87 

5.3760, 

5,4860 

4.0523 

7.5568 

28.966 

35800 

35600 

248.46 

248,46 

5.2316 

5.3340 

3.9240 

7.3357 

28.966 

36000 

35797 

249.05 

849.05 

5.0914  ♦  0 

5.1918  +  1 

3.8189  + 

0 

7.1Sk*  -  3 

28.966 

36200 

35995 

249.63 

249.65 

4.9553 

5.0530 

3.7168 

6.91* 

28.966 

36400 

36193 

250.24 

850.24 

4.8832 

4.9103 

3.6177 

6.7149 

28.966 

3660° 

36390 

250.83 

250.83 

4.6949 

4.7874 

3.5214 

6.5e08 

28.9 66 

36800 

36588 

251.42 

251.48 

4.5705 

4.4493 

4.6604 

3.4880 

6.3388 

28.966 

37000 

36786 

252.02 

258.02 

4.5370 

4.4172 

3.3378 

3.2491 

6.1J0 6 

28.966 

37200 

56984 

252.61 

258.61 

4.3318 

5.9741 

28.966 

37400 

37181 

253.20 

253.80 

4.2176 

4,3000 

3.1635 

5.8030 

28.966 

37600 

37379 

253.80 

253.80 

4.1067 

*•  4  0MW 

7#  *wTT 

3.0803 

5.6373 

28.966 

37800  - 

37577 

254.39 

254.39 

3.9990 

4.0779 

2.9995 

5.4767 

28.966 

36000 

37774 

254.98 

854.98 

3.8944  ♦  0 

3.9712  ♦  1 

8.9811  + 

0 

5.3810  -  3 

20.966 

38800 

37972 

255.58 

855.58 

3.7988 

3.8675 

8.8448 

5.1701 

28.966 

38400 

38169 

256.17 

856.17 

3.6940 

3.7668 

8.7707 

5.0238 

26.966 

3660© 

38367 

256.76 

856.76 

3.5960 

3.6690 

2.6987 

8,6688 

4.8820 

28.966 

38800 

38565 

257.35 

257.35 

3.5048 

3.5739 

4.7445 

28.966 

39000 

38768 

257.95 

857.95 

3.4141 

3.4815 

2.5608 

2.4948 

4.6112 

28,966 

39200 

38960 

258.54 

858.54 

3.3861 

3.3916 

4.4819 

20.966 

59400 

39197 

259.13 

859.13 

3.2405 

3.3043 

8.4305 

4.3566 

86.966 

39600 

39355 

259.72 

259.78 

3.1578 

5.2195 

2.3681 

4.2350 

28.966 

39800 

39552 

260,32 

260.32 

3.0764 

3.1370 

8.3075 

4.1171 

28.966 

40000 

39750 

39947 

260.91 

260.91 

8.9977  +  0 

3.0568  +  1 

2,2485  + 

0 

4,0028  -  3 

28.966 

kceoc 

261. 5C 

261.50 

8.9813 

2,9789 

8.1911 

3.8919 

26.966 

kckoo 

40145 

262.0? 

262.09 

2.8470 

2.9051 

2.1354 

3.7843 

28.966 

40600 

40342 

268.69 

262,69 

8.7747 

2.8294 

2.0812 

3.6799 

28.966 

408 0C 

40540 

263.28 

263,28 

2.7044 

2.7577 

8.0265 

3.5786 

3.4804 

20.966 

41000 

40737 

263.87 

264.46 

263.87 

264.46 

2,6361 

8.6860 

1.9772 

28.966 

41200 

40935 

2.5696 

2.62(9 

1.9274 

3.3850 

28.966 

4l4CC 

41132 

SuJ.Ou 

«!■ 

2 , 5C7O 

2.4421 

2.5544 

2.4903 

1.0789 

3,2925 

aO  a**'*' 

41600 

41330 

£65.65 

265.65 

1.8317 

3.2027 

28.966 

41800 

41527 

266.24 

266.24 

2.3810 

2,4279 

1.7859 

3.1156 

28.966 
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ALTITUDE 

Z,  m  H,  m' 

TEMPERATURE 
T,°K  TM,°K 

P,  mb 

PRESSURE 
P,  kg^m"2 

P,  mm  Hg 

MOLECULAR 
DENSITY  WEIGHT 

p,kg  rn‘3  M 

420QC 

41724 

266.83 

266.63 

2.3215  +  0 

2.3672  +  1 

1.7412  + 

0 

3.0310  -  3 

28,966 

42200 

41922 

267.43 

267.43 

2.2636 

8.3002 

1.6978 

2.9409 

28,966 

42400 

42119 

268. 02 

268.  ce 

2.2073 

2,2508 

1.6556 

2.8692 

28.9 66 

42600 

42316 

268.6! 

268.61 

2.1525 

2.1950 

1.6145 

2.7918 

28.965 

42800 

42514 

269.20 

269.20 

2.0992 

2.1406 

1.5746 

2.7167 

28.966 

43000 

42711 

269.79 

269.79 

2.0474 

2.0877 

1.CT57 
-  —  *  | 

2.6430 

28.966 

43200 

42900 

270.39 

270.39 

1.9969 

1.9470 

2.0365 

1.4978 

8.5730 

2.5042 

28.966 

43400 

43106 

270.90 

270.90 

1.9062 

1.4610 

26.966 

43600 

43305 

271.57 

271  .*57 

1.9000 

1.9374 

1.4251 

2.4374 

26.966 

43800 

43500 

272.16 

278.16 

1.8535 

1.8900 

1.3902 

2.3726 

28.966 

44000 

43698 

272.75 

872.75 

1.8082  +  0 

1.0430  +  1 

1.3562  + 

0 

2.3096  -  3 

28.966 

44200 

43695 

273.34 

273.34 

1.7641 

1.7989 

1.3232 

2.2464 

28.966 

44400 

44092 

273.94 

273.94 

1.7212 

1.7551 

1.2910 

2.1889 

28.966 

446oo 

hhoAn 

07*1  « 

—  1  •  • 

£74.53 

1.6794 

1.7125 

1.2597 

2.1312 

26.9 66 

44800 

44486 

275.12 

275.12 

1.6387 

1.6710 

1.2291 

2.0751 

28.966 

43000 

44684 

275.71 

275.71 

1.5991 

1.6307 

1.1994 

2.0206 

28.966 

45200 

44861 

276,30 

276.30 

1.5606 

1.5913 

1.1705 

1.1484 

1.9677 

28.966 

45400 

45078 

276.89 

276.69 

1.5230 

1.5530 

1.9162 

28.9 66 

45600 

45275 

277.49 

277.49 

1.4865 

1:88 

1.1149 

1.866c 

28.966 

45800 

45472 

278.00 

278.00 

1.4500 

1.0608 

1.8177 

28.966 

46000 

45670 

278.67 

278.67 

1.4162  4  0 

1.4441  +  1 

1.0688  * 

0 

1.7704  -  3 

28.966 

46200 

46400 

as 

279.26 

1M 

279.26 

279.35 

1.3824 

1.3495 

1.4096 

1.3761 

1.0369 

1.0128 

1.7846 

1.6799 

26.966 

28.966 

46600 

46261 

280.44 

I.3I74 

1.3434 

9.8815  - 

1 

1.6366 

86.966 

46600 

46458 

281.03 

281.03 

1.2662 

1.3116 

9.6473 

1.5944 

28.966 

47000 

46655 

281.63 

281.63 

1.8558 

1.2805 

9.4198 

1.5535 

28.966 

47200 

46852 

47049 

282.22 

282.22 

1.2261 

1 08503 

9.1969 

1.5130 

1.4757 

28.966 

47400 

202.66 

882,66 

1.1973 

1,2209 

8.9003 

88.966 

47600 

47246 

282.66 

282.66 

1.1691 

1.1921 

0.7689 

1.4409 

28.966 

4?800 

47443 

282.66 

282.66 

1.1416 

1.1641 

8.5686 

1.4070 

88.9 66 

48000 

47640 

282.66 

282.66 

1.1147  +  0 

1.1367  ♦  1 

0.3611  - 

1 

1.3739  -  3 

28.966 

46200 

47837 

48231 

282.66 

282.66 

1.0685 

1.1099 

8.1645 

1.3416 

88.966 

48400 

48600 

282.66 

282.66 

882.66 

282.66 

1.0629 

1.0379 

1.0038 

1.0583 

7.9782 

7.7847 

1.3100 

1.2798 

88.966 

86.966 

46800 

48426 

282.66 

282.66 

1.0135 

1.0334 

7*25? 

1.2491 

26.966 

49000 

48625 

282.66 

262.66 

9.8961  -  1 

1.0091 

1.2197 

88.966 

4«00 

48022 

282.66 

262.66 

9.6633 

9.8538  ♦  0 

7.2481 

1.1910 

28.966 

4^400 

49019 

282.66 

282.66 

9.4360 

9.6880 

7.0776 

1.1630 

20.966 

4$l600 

49216 

262.66 

262,66 

9.2141 

m 

6.9111 

1.1357 

88.966 

49800 

49413 

282.66 

282.66 

8.9974 

6.7486 

1.1009 

28.966 

50000 

49610 

282.66 

282.66 

8.7858  -  1 

8.9590  +  0 
8.4416 

6.5899  - 

1 

1.0889  -  3 

88.966 

50500 

50102 

282.66 

208.66 

8.2703 

6.2093 

1.0203 

28.966 

51000 

50594 

282.66 

888.66 

7.8003 

7.9541 

7.4948 

7.0682 

5.8507 

9.6140  -  4 

28.966 

51500 

51066 

282.66 

808 .66 

7.3499 

5.5189 

9.0509 

28.966 

52000 

51578 

282.66 

288.66 

6.9856 

5. ’946 

iSS 

26.966 

52500 

58070 

202.66 

802.66 

6.5859 

6.6545 

4.0<AS 

Oft  <vC<C 

**:>« 

JZOB.66 

802,66 

£3K 

6.2705 

4.6123 

7.5791 

26:966 

55500 

53053 

202,42 

282.48 

5.9087 

4.3468 

7.1478 

80.966 

54000 

53W 

280.21 

280.21 

5.4586 

3.5668 

4.0943 

6.7867 

28.966 

54500 

54037 

877.9 9 

877.99 

5.1390 

5.8411 

3.8551 

6.4418 

88.966 

55000 

54528 

875.79 

275.78 

4.8373  -  1 

4.9327  +  0 

3.6283  - 

1 

6.1106  -  4 

28.966 

55500 

53020 

873.57 

273.57 

4.5505 

4.6408 

3.4132 

5.7949 

28.966 

56000 

55511 

871.36 

271.36 

4.2786 

4.3630 

3.8098 

5.4931 

5.8047 

26.966 

56500 

56002 

269.15 

269.15 

4.C810 

4.1003 

3.0160 

28.966 

57000 

56493 

266.94 

266.94 

3.7770 

3.8514 

2.0329 

4.9295 

28.966 

57500 

58000 

58500 

56965 

57476 

57?67 

264.73 

264.73 

3.5459 

3.6150 

2,6507 

4.6664 

28.966 

e62.5E 

260.31 

262.52 

260,31 

3.3873 

3.1805 

3.3929 

3.1620 

2.4957 

2. 3406 

4.4156 

4.1763 

£8.966 

88.966 

carton 

*8457 

58948 

£58.10 

£58.10 

2.9250 

2.9oky 

2.1939 

3.9482 

20.966 

59500 

855.89 

255.89 

2.7405 

2.7943 

2.0554 

3.7307 

26.966 
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67280  21B.4C 
67770  21^.20 
60259  213.99 
687*3  211.79 


70000 
70500 
71000 
71500 
IB  000 
72500 
73000 
2?00 
75000 
7*500 

75000 

75500 

76000 

76500 

77000 

77500 

79000 

70500 

79000 

79500 

80000 

00500 

81000 

01500 

88000 

82500 

83000 

83500 


69238 

69727 

70816 

70705 

7119* 

71682 

72171 

72660 

731*8 

75637 

7*125 

7*61* 

75102 

75590 


OO 
86000 
665OO 
87000 
87500 
86000 
68500 


oiyju 

88*17 

8290* 

83391 


8*365 

8*652 

85339 

86798 

87285 


809.59 

207.39 
203.19 

2 02.99 
200.79 

193.59 

196.39 
19*.  IS 

191.99 
189.75 

187.6< 

183#* 

163.8 
181.0 

178.8 
176.6 
17*.* 
172.2 
170.0 

167.8 

165.7 

165.7 

163.7 

165.7 
16J.7 

165.7 
»o?«7 
165.7 
165.7 
165.7 


altitude  temperature 
5,m  H,m>  T,  °K  TM,  °K 

0000  59*39  253.68  253.68 

0500  59930  251 .*8  251. *8 

60*20  2*9.27  2*9.27 


S**.86 

3*2.65 

3*0,** 

238.2* 

23£»03 

233.83 

231.62 

229.*2 

227.21 

225.01 

iia’eo 

220.60' 

218,*0 

216.20 

213.99 

211.79 


209.59 

207.39 
205.19 

206.99 

200.79 

196.59 

196.39 
19*. 19 

191.99 

189.79 

187.60 
I83.* 
183.8 
181,0 
178,8 

176.6 
17*.* 
178.2 
170.0 
167.8 

165.7 

163.7 

165.7 
165.7 
165.7 
165.7 
<65.7 
165.7 
165.7 
165.7 


Pt  mb 

2.5657  ■ 

2.4010 

2.2*55 


1.9607 

1.030* 

1.7073 

1.592* 

1.-*838 

1.3818 

1.2859  ■ 
1.195& 
1.1113 
i.meo 

9.5773  ■ 
8.8013 
8.2296 
7.6202 
7.0503 
6.5179 

6.0209 

5.5571 

5.18*7 

*.7220 

4.3*70 

3.??02 

3.67*1 

3.3730 

3.0937 

8.83*7 

2.59*7 

2.373 

8.167 

1.978 

1.8® 

1.6*1 

1.*92 

1.356 

1.830 

1.11* 


1.006 

9.118 

6.2*6 

6,099 

*.989 

*.512 

*.061 


3.691 

3.338 

3.0R0 

2.731 

2.*70 

2.23* 

2.021 

1.828 

1=65* 

1.*96 


PRESSURE 

P,kg/m‘2 

1  2.6163  ♦  0 

2. **83 

2.2898 


1.9993 

1.8665 

1.7*15 

1.6238 

1.5131 

1.*090 

1  1.3112  +  0 

1.219* 

1.133? 

1.0«* 

2  9.766I  -  1 
9.056* 
8.3920 
7.770 9 
7.109* 
6.6*6* 

>2  6.1396  -1 

5.6667 

*.*327 

\-n 

3.*3?5 

US 

.  2  2.6*59  -  1 

2.419 

2.210 

2.017 

1.838 

1.673 

1.522 

1.302 

1.25* 

1.136 

-  2  1.028  -  1 

-  3- -9.890  ♦  2 
8.408 
7.60* 

6.877 

6.819 

m  /ac 

5.087 

*,601 

4.161 

-3  3,76*  -2 
3.*0* 
3.079 
2.785 
2,519 
2.279 
2.061 
1.86* 
1.686 
1.525 


MOLECULAR 
DENSITY  WEIGHT 


P,mmHg  p,kg  m" 


1.92*5  • 

1.8009 

1.68*3 


1. 

1.3729 

1.2810 

1.19** 

1.1130 

1,036* 

9.6**7  ■ 

8.9693 

8.335* 

7.7*08 

7.1836 

6.6615 

6.1728 

tat 

*.8688 

*.5160 

*.1682 

3.8*39 

3.5*18 

3.86® 

2.9989 

2.7558 

2.5300 

2.32C* 

2.1262 

1.9*62 

1.780 

1.626 

1.483 

1.352 

1.231 

1.119 

1.017 

9.22* 

8.357 

7.56> 

6.039 

6.185 

5.593 

5.058 

*.575 

I*  f«<V 

5.7*2 

5.554 

5»06l 

2.760 

2.50* 

2.265 

2.(*9 

1.655 

1.676 

1.516 

1.571 

1.2*0 

1.122 


3.5235  ■ 

3.3262 

3.138* 


2. 

2. 

2. *7*5 
2.3286 
2.1901 
2.0587 

1.93*1 

1.8159 

1.7059 

1.5979 

U*975 

1.4026 

1.3126 

1.2279 

1.1*78 

1.0722 

1.0006 

9.3351 

8.7011 

8.10HC 

7.5*2* 

7.01*1 

6.5176 

6.®13 

5.6137 

5.2®3 

4,8187 

*.*59 

4.122 

3.806 

3.512 

3.237 

2.981 

2.7*2 

2.520 

2.315 

2.120 

1.918 

1.73* 

1.568 

1.418 

1.283 

«  </tn 
U0*9 
9.  *89 

8,38s 

7.762 

7.021 

SB 


28.966 
28.966 
26.966 
6 

28.966 

20.966 

20.966 

28.966 
28.966 
28.966 

28.966 

28.966 

28.966 

26.966 

28.966 

28.966 

28.966 

26.966 

28.966 

28.966 

28.9 66 
28.966 

28.9 66 

26.966 

26.966 

28.9 66 
28.966 
28.966 
28.966 

20.9 66 

28.966 

20.97 

28.97 

28.97 

20.97 

28.97 
28.97 
28.97 
28,5f 
28.97 

28.97 

20.97 

28.97 
28.97 
00.97 
28.97 
ofl.orr 

28.97 

20.97 

28.97 

20.97 

26.97 

28.97 

20.97 

20.97 

28.97 

20.97 

28.97 
28.97 
28.97 


ALTITUDE  TEMPERATURE 
Z,  m  H,m*  T,  °K  TM,°K  P.mb 


90000 

90500 

Of  000 

91500 

9B000 

925.00 

95000 

95500 

9*000 

94500 

95000 

95500 

rtooo 

965OO 

97000 

97500 

98OOO 

96500 

99000 

99500 

100000 

101000 

iceooo 

105000 

10*000 

105000 

106000 

107000 

108000 

109000 

110000 

111000 

112000 

113600 

114000 

115000 

116000 

117000 

118000 

119000 

120000 

121000 

122000 

123000 

124000 

i£5vww 

126000 

127000 

I280OO 

129000 

130000 

131000 

132000 

133000 

13*000 

135000 

136000 

137000 

138000 

139000 


88743 

89230 

09716 

9020B 

90687 

91173 

91659 

92145 

92630 

93116 

936OI 

94086 

04372 

95057 

955*2 

96027 

96512 

96997 

?7^ee 

97966 

98451 

99420 

IOO589 

101358 
102326 
105294 
104061 
105229 
1 05196 
107162 

108129 

IO9095 

110061 

111026 

111991 

112956 

113921 

114085 

115849 

116813 

117777 

1187*0 

119702 

120665 

121627 

123551 

124512 

125*73 

126434 

127595 

128355 

129515 

I3027* 

151235 

132192 

155151 

15*109 

135068 

136025 


199.0 

202.6 

206.6 

210.4 

214.2 

218.0 

221.8 


286.7 
305.9 

563.1 

382.1 

401.2 

420.2 

439.1 

458.1 

477.0 

8:1 

533.7 
552.5 


199.5 
203.3 
20T.2 
211.1 
213.0 
218.8 
222.7 
230.2 

249.6 
268.9 


481.2 
500.5 
519.7 
559.0 

558.2 


1.107 

1.002 

9.074 

8.227 

7.467 

6.785 

6.172 

5.621 

5.124 

4.675 

4.270 
3.904 
3.573 
3.272 
3.000 
2.753 
2.528 
2.324 

2.138 
1*814 
1.544 
1.318 
1.1  £5 
9.688 
8.341 
7.201 
6.274 
5.524 

4.906 

4.391 

HB 

3.270 
2.995 

SlJS 

2.358 

2.192 


PRESSURE 

1.380  -2 
1.248 
1.129 
1.022 

9.253  -  3 
8.389 
7.614 
6.91? 

6.294 

5.731 

.HR  •’ 

4.354 

3.961 

3.643 

3.337 

3.059 

2.807 

2.578 

2.370 

2.180  -  3 

1.850 

1.574 

1.344 

1.151 

9.879  -  4 
8*565 

2:pi 

5.633 


4.478 

& 

3.335 

3.05* 

2.809 

i-M 


2.085 
1.949 
1.826 
1.71? 
1.618 
1  40? 


MOLECULAR 
DENSITY  WEIGHT 


P, mm  Hg  p,kgm“ 


1.015 

9.188 

8.306 

7.515 

6.806 

6.171 

5.601 

5.069 

4.630 

4.216 

3.843 

3.507 

3.203 

2.926 

2.660 

2.455 

2.250 

2.065 

1.896 

1.7*3 

1.604 

1.361 

1.156 

ts 

7.266 

6.256 

5.402 

4.706 

4.143 

3.680 

3,294 

2.968 

2.691 

V3& 

2.066 

1.908 

1.768 

1.644 


S>  I’Z 

596.7 

1.416 

i.ft4 

1.062 

615,9 

1.341 

1.367 

1.006 

655.1 

1.272 

1.257 

9.544 

654,3 

1.209 

1.233 

9,070 

673.6 

1.151  - 

5  1.174  - 

4  8.632 

692.6 

712.0 

1,097 

1.0*7 

1.119 

1.066 

8.228 

7.852 

731.1 

1.000 

1.020 

7.505 

750.3 

9.571  - 

6  9.760  - 

5  HE 

769.5 

9.167 

9.348 

0,876 

788.7 

8.790 

8.963 

6.593 

807.8 

8.436 

0.60? 

6.328 

827.0 

846.8 

8.105 

7.754 

8.26? 

7.948 

6,079 

5.846 

2.846 

2,574 

2.329 

8.09T 

1.877 

1.682 

1.510 

1.357 

1.221 

1.099 

9.913 

8.949 

8.007 

Toll 

6.626 

6.008 

5.452 

4.953 

4.504 
4.099 

3.734 

3.108 

2.596 

2.175 

1.829 

1.542 

1.505 
1.090 
8.759 
7.156 

HR 

4.218 

3.611 

3.117 

2.712 

2.375 

2.093 

1.856 

1.653 

1.480 

1.331 

1.201 

1.08? 

9.900 

9.0% 

8,265 

7.585 

6.979 

6.M 

5.953 
5,516 
5.123 
4.767 
4.444 
4.150 
3.883 
3.638 
3.4i4 
3.209 


28.97 

28.97 

28.97 
26.$6 

28.96 

26.96 
28.95 
28.95 
28.95 
28.94 

28.94 

28.94 

26.93 

aA 

W.yy 

28.92 

28.92 

28.92 

28.91 

28.91 

28.91 

28.90 

28.89 

28.88 

28.88 

28.87 

28.86 

28.85 

28.84 

28,83 

28.82 

28.82 

26.81 

28.80 

£8.79 

28.78 

28.77 

26.76 

28.73 

28.71 

28,70 


28.68 

20.67 

28.66 

28.64 

28.63 

9@06a 

28,61 

28.59 

Ofl  Nfl 

20/57 
28.55 
28.5* 
20.53 
28.51 
28.30 
28.  *8 
28,46 
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ALTITUDE 
Z,  m  H,  m’ 


UtOOOO 

141000 

142000 

143000 

144000 

145000 

146000 

14?000 

148000 

149000 

150000 

151000 

192000 

153000 

194000 

155000 

156000 

157000 

1 58000 
159000 

160000 

161000 

162000 

163000 

164000 

165000 

166000 

167000 

168000 

169000 

170000 

171000 

1T8000 

173000 

>174000 

175000 

176000 

177000 

178000 

179000 

180000 

181000 

182000 

183000 

184000 

lAcnnn 

186000 

187000 

le&ioo 

189 000 

190000 

191000 

192000 

193000 

194900 

195000 

196000 

197000 

198000 

199000 


136983 

137940 

138897 

139854 

14C810 

141788 

142722 

143877 

144632 

145587 

146542 

147496 

148450 

149404 

150357 

151310 

152263 

153218 

154168 

155120 


156071  1207. 
157023  1225. 

157974  1242. 
158924  1259. 
159875  1276. 
160825  1285. 
161775  1293. 
162785  1301. 

163674  1308. 

164623  1316. 

163572  1323. 
166520  1331. 
167468  1338. 
168416  1346. 
169364  1353. 
170311  1359. 
171258  1361. 
172205  1364. 

$ t 

175043  1371. 
175968  1373. 
176934  1375. 


TEMPERATURE 

T,“*  Tm,’K 

849.9  865.3 

868.2  884.5 

886.4  903.8 

904.7  922.7 

922.9  941.9 

941.0  961.0 

959.1  980.1 

977.2  999.2 

995.2  1018. 

1013.  I037. 


l80Ti2  1382. 
18165 6  1384. 
162599  1365. 
183542  1387. 

184485  1389. 
185428  1390. 
186370  1392. 
167312  1393. 
188254  1395. 
189196  1397. 
190137  1398. 
191078  1400. 
192016  1401, 
192959  1409. 


P,  mb 

7.5C2  = 

7.227 

6.987 

6.722 

6.491 

6.272 

6.064 

5.867 
5.681 
5.503 

5.334  - 

5.174 

5.021 

I. 

4.735 

4.602 

4.475 

4.353 

4.237 

4.125 

4.018  ■ 
3.916 
3.817 
3*723 

d® 

3.459 

3.377 

3.297 

3.220 

3.145  ■ 
3.072 
3.002 
2.933 

2.867 
2.8(9 
2.740 
2.679 
2.619 
2.561 

2.509 

2.450 

!:  SS 

2.293 

2.243 

2.195 

2.147 

2.101 

2.0*6 


PRESSURE 
P,kg /  m"2 


5.439  -  5 
5.276 
5.120 
4.S71 
4.829 
4.693 
4.563 

4.439 

4.320 

4.207 

4.097  -  5 
3.993 
3.892 
3.796 

» 

3 

3.283 

3.207  -  5 
3.133 
3.061 
2.991 

2.924 
2.898 
2.794 
2.732 
2.671 
2.612 

&  •  ’ 

9.443 

2.390 

2.338 

2.287 

2.238 

2.190 

2.143 

2.097 

2.052  -  5 
2.009  , 
1.966 

1.925 
1.884 
1.845 
1.806 
1.769 


P,  mm  Hg 

5.827  -  6 
5.420 
5.226 
C  nliQ 

C.868 

4.704 

4.548 

4.401 

4.261 

4.128 

4.001  -  6 

5*8fl 

3.766 

3.656  , 

3.552 

3.452 

3.356 

3.265 

3.178 

3.094 

3.014  -  < 
2.937 
2.863 
2.792 

m 

2.595 

2.533 

2.473 

2.41§ 

2.359 

2.304 

2.252 

2.200 

2.I5O 

2.102 

2.055 

2.009 

1.965 

1.921 

1.879  - 

1.837 

1.797 

1.758 

1.720 

1.682 

.1  * 

1.9*0 

1.611 

1.576 

1.542 

1.510  - 

V.tE 

1.416 

1.386 

1.357 

1.329 

1.501 

.  n't)! 

1.248 


MOLECULAR 
DENSITY  WEIGHT 

n,kgm‘3 


1.943 

28.31 

;  1.848 

28,29 

1.759  -  9 

28.27 

1.676 

28.25 

1.598 

28.23 

L525 

28.21 

1.456 

28.19 

1.392 

28.16 

1.331 

28.14 

1.274 

08.12 

1.221 

28.09 

1.170 

28.07 

1.125  -  9 

28.04 

1.077 

28.02 

1.W5 

9,944  -10 

27.99 

27.96 

27.94 

27.91 

8. 9(1 

27.88 

8.696 

27.85 

8,431 

27.82 

8.177 

27.79 

7.932  -10 

27.75 

7.696 

27.72 

7.468 

27.68 

7.249 

27.65 

7.0?8 

27.61 

6.841 

27.57 

6.666 

27.53 

6.496 

27.49 

6.331 

27.45 

6.170 

27.41 

6.015 

5.863 

5.716 

5.573 

5.435 

5.300 
«  >  *  0* 
p.ioy 

5.041 

4.918 

4.797 

4.680 

4.566 

4.456 

4.348 

4.244 

4.142 

4.043 

3.947 


26.85 

26.80 

26.75 

26.69 

26.64 

26.59 

26.53 

26.48 

26.45 

26.37 
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ALTITUDE 
Z,m  H,m’ 

260000  249792 
261000  250705 
262000  251627 

263000  252550 
264000  253472 
265000  254393 
266000  255315 
267000  256236 
260000  257157 
269000  258077 

270000  258996 
271000  259918 
273OOO  260037 
273000  261757 
274000  262676 
275OOO  263595 
276000  264513 
277000  265432 
278000  266350 
279000  267268 


TEMPERATURE 

T,  °K 

TM'°K 

1416. 

1750. 

1416. 

1753. 

1416. 

1756. 

I4l6. 

1760, 

1416. 

1763. 

1416. 

1766. 

1416. 

1769. 

1417. 

1772. 

1417. 

1776. 

1417, 

1779. 

1417. 

1782. 

1417. 

1785. 

1417. 

1789. 

1417. 

1792. 

1417. 

1795. 

I4l8. 

1798. 

1418. 

1801. 

1418. 

1805. 

1418. 

1806. 

1418. 

1811. 

PRESSURE 


P,  mb 

„  1  -2 

P,  kg.  m 

P,  rnm 

5.120  -  7 

5.221  -  6 

3.841 

5.029 

5.128 

3.772 

4.939 

5.037 

3.705 

4.852 

4.94? 

3.639 

4.766 

4.860 

3-575 

4.681 

4.774 

3.511 

4.599 

4.689 

3.449 

4.518 

4.607 

3.389 

4.438 

4.526 

3.329 

4.361 

4.447 

3.271 

4.284  -  7 

4.369  -  6 

3.213 

4.209 

4,292 

3.157 

4.136 

4.218 

3. 102 

4.064 

4.144 

3.046 

3.994 

3.924 

4.072 

4.002 

2.995 

2,944 

3.857 

3.933 

2.893 

3.790 

3.865 

2.843 

3.725 

3.798 

2.794 

3.661 

3.733 

2.746 

MOLECULAR 

DENSITY 

WEIGHT 

Bg  p,kgm”3 

M 

-  7  1.019  -10 

23.44 

9.994  -11 

23.39 

9.798 

23.35 

.9.606 

23.51 

9.419 

23.27 

9.235 

23.23 

9.055 

23.19 

8.880 

23.15 

8.708 

23.11 

8.540 

23*07  . 

-  7  8.375  -11 

23 .0? 

8.214 

22.99 

6.056 

22.95 

7.9C2 

22.91 

7.751 

22.87 

7.603 

22,83 

7.458 

22.00 

7.316 

22.76 

7.178 

22.72 

7,042 

22.68 

200000  268185  1418. 
261000  269IO8  1419. 
282000  270019  1419. 
283000  270936  141$. 
284000  271853  1419. 
285000  272769  l4tS. 
286000  273685  1420. 
287000  274600  1420. 
208000  275515  1420. 
289000  276430  1420. 


1814.  3.598  -  7 

1818.  3.536 

1821.  3.476 

1824. _  3.417 

1827.  3.359 

1830.  3.302 

1834.  3.246 

1837.  3.191 

1840.  3.137 

1843.  3.064 


3.669  -  6  2.699  -7 

3.606  2.653 

3.545  2.607 

3.484  2.563 

3.425  2.519 

3.367  2.477 

3.3IO  2.435 

3.254  2.393 

3.199  2.353 

3.145  2.313 


6,909  -11  22.65 
6.779  22.8' 
6.651  22.57 
6.526  22.55 
6.404  22.50 
6.284  22.46 
6.167  22.43 
6.052  22.39 
5,940  22.35 
5.830  28.32 


290000  277345  1420. 
291000  278260  1421. 
292000  279174  1421. 
293OOO  280088  1421. 
294000  281001  1421. 
295000  281915  1422. 
296000  262023  1422. 
297000  263741  1422. 
298000  284653  1423, 
299000  285566  1423. 

300000  286478  1423. 
302000  288301  1424. 
304000  290123  1424, 
306000  291944  1425. 
5C8OOO  293764  1426, 

2 IIAAAS  icyjjvj  »t*V2 

312000  297400  1427. 
314000  299217  1428. 
316000  301033  1429. 
318000  302847  1429. 


1846.  3.033  -  7 

1850.  2.982 

1853.  2.952 

1856.  2.883 

1859.  2.835 

1862.  2.788 

1866.  2.741 

1869.  2.696 

1872.  2.651 

1875.  2.806 

1878.  2.585  -  7 

1885.  2.481 

1891.  2.401 

1897.  2.323 

1904.  2.248 

ijivi  •  »  1  — 

1917.  2.107 

1923  .  2.040 

1529.  1.975 

1936.  1.913 


3.092  >  6 
3.040 

2.275  - 
2,236 

2.990 

2.199 

2.940 

2.162 

2.891 

2.126 

2.843 

2.091 

2.795 

2.056 

2.749 

2.704 

2.022 

1.989 

2.659 

1.956 

2.615  -  6 

1.924  - 

2.530 

1.861 

2.448 

1.801 

2.369 

1.74> 

2,293 

1.686 

2.219 

1.632 

iiiiie 

1.580 

2.060 

1.530 

2.014 

1.481 

1.951 

1.435 

5.722  -11  22.28 
5.616  22.25 
5.513  22.21 
5,411  22.18 
5.312  22.15 
5.215  22.11 
5.119  22.06 
5.026  22.05 
4.934  22,01 
4.045  21.98 

4.757  -11  21.95 
4.586  21.88 
4.423  21.82 
4.265  21.75 
4.114  21.69 
3.960  21.63 
3.830  21.57 
3.696  21.51 
3.567  21.45 
3.443  21.39 


320000  304661  1430, 
322000  306473  1431. 
324000  308204  1432. 
326000  310094  1433. 
J28000  311903  1434. 
330000  313711  1435. 
332000  315518  1436. 
334000  317324  1437. 
336OOO  319129  1438. 
338OOO  320932  1439. 


1942.  1.853  -  7  1.889 
1948.  1.795  1.850 
1955.  1.739  1.773 
1961.  1.685  1.718 
1967.  1.632  1.665 
1974.  1.582  1.613 
1980.  1,533  1.564 
198*,  1.486  1.516 
1993.  1.441  1.469 
1999.  1.397  1-425 


1.390  - 

7  3.524  -11 

21.33 

1.346 

3.209 

21.28 

1.304 

3.099 

21.22 

1.263 

2.993 

21.16 

1.224 

2.091 

21.11 

1.187 

2.792 

21.06 

1.150 

2.698 

21.00 

1.115 

2.607 

20.95 

1.061 

2.519 

20.  yO 

1.040 

r\ 

*-  •  J 

20.85 
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ALTITUDE  TEMPERATURE  PRESSURE 

Z,m  Ii,m'  T,  °K  TM,°K  P.mb  P.kg/m' 


340000 

*42000 

244000 

346000 

345000 

350000 

352000 

354000 

356OOO 

358OOO 


322735 

324536 

I’c.Cyj'l 

328136 

329934 

331731 

333527 

335322 

337116 

338909 


2005. 

2012. 

2018. 

2oe4l 

2030. 

2037. 

2043. 

2049. 

2056. 

2062. 


1.355  -  7  1.382  -  6 

1.314  1.340 

1*274  1.300 

K236  1.261 

I.I99  1*223 

1.164  1.187 

1.129  1.151 

I.096  1.117 

1.064  I.O85 

1.032  1*053 


36OOOO 

362000 

3640CO 

366000 

368000 

370000 

372000 

374000 

376OOO 

378000 


340701 

342492 

346070 

347858 

*49644 

351430 

353214 

354997 

356780 


2068.  1.002 

2074.  9.731 

2081 ,  9*449 

2067.  9.176 

2093.  8.912 

2099.  8.656 

2106.  8.406 

2112.  8.169 

2118.  7.937 

2124.  7.712 


7  1.022  -  6 

8  9*923  -  7 

9.635 
9.357 
9.067 
8.827 
8.574 
8.330 
8.093 
7.864 


38OOOO  358561  1465. 
382000  360341  1467. 
*84000  362120  1468. 
386OOO  363898  1469. 
388000  365675  1471. 
390000  367451  1473. 
392000  369226  1474. 
394000  371000  1476. 
396000  372772  1477. 
398OOO  574544  1479. 


2131.  7.495 
2137.  7.284 
2143.  7.000 
2149.  6.883 
2156.  6.691 
2162.  6.506 
2168.  6.326 
2174.  6.152 
2180.  5.903 
218?.  3.920 


-  8  7.643  -7 

7.420 
7.220 
7.018 
6.823 
6.634 
6.451 
6.273 
6.101 
5.934 


400000  376315 

402000  378084 
404000  379053 
406000  301621 
406000  383387 
410000  385152 
412000  386917 
414000  398680 
416000  390442 
418000  392204 


1480.  2193. 
1482.,  2199. 
1484.  2205. 
1405,  2211. 
1487.  v,  2218. 

1489.  2224. 

1490.  2230. 
1492.  2236. 
1494.  2242, 
1496.  2240. 


5.661 

5.507 

5.358 

5.214 

5.073 

4.938 

4.806 

4.678 

4.554 

4,433 


4.900 

4.770 

4.643 

4.521 


420000  393964 
422000  395723 
424000  397481 
426000  399238 
420000  400994 
430000  402749 
432000  404503 
434000  406256 
436OOO  400006 
438000  409759 


1497.  2255. 

1499.  2261. 

1501.  2267. 

1503.  22,73. 

1505.  2279. 

1506.  2205. 

igoe.  2291. 

1510,  2290. 

1512.  2304. 

1514.  2310. 


4.316 

4.203 

4*093 

3.986 

3.082 

3.782 

3.684 

3.509 

3.497 

3.407 


8  4,401 

4.286 
4.174 
4,,065 
3.959 

-  rt-/ 

5  #070 

3.757 

3.660 

3.566 

3.475 


7 


440000  411509 
442000  413250 
444000  415006 
446000  416752 
448000  410496 
450000  420243 
452000  421987 

**2,?  [By 
456000  425471 
458000  427211 


1516.  2316. 

1518.  2322. 

1519.  2328. 

1521.  2334. 

1583.  2340. 

1525.  2347. 

1527.  23  53. 

4  ma  pn 

1531.  2365. 

1533.  2371. 


3.320  -  8  3.386  -  7 

3.236  3.300 

3.154  3.216 

3.074  3.135 

2.997  3.056 

2.921  2.979 

2.840  2.905 

2  to  2.8*® 

2.708  2.762 

2.641  2.693 


MOLECULAR 
DENSITY  WEIGHT 


P,  mm  Hg 

p,kg  m"3 

M 

1.016  -  7 

2.354  -11 

20.80 

9*856  -  6 

2,276 

£0.75 

9.559 

2.260 

20.70 

9.273 

2.128 

20.65 

8.996 

2.058 

20.60 

0.729 

1.991 

20.55 

8,470 

1.926 

20.51 

8.220 

1.863 

20.46 

7.978 

1.803 

20.42 

7.744 

1.745 

20.37 

7.51S 

7.299 

7.087 

6.083 

6.684 

6.492 

6.307 

6.127 

5.953 

5-785 


1.688  -11 

1.634 

1.582 

1.532 

1.463 

1.436 

1$ 


1.305 

1.265 


20.33 

20.28 

20.24 

20.20 

20.16 

20.12 

20.00 

20.03 

,20.00 

19.96 


5.622 

-  8 

1.225 

-11 

19.92 

5.464 

1.188 

19.88 

5.311 

1.151 

19.84 

5.162 

1.116 

19.80 

5.019 

1.081 

19.77 

4.88a 

1.048 

19.73 

1.017 

9.850 

-12 

19.70 

19.66 

4.468 

9.560 

19.63 

4.365 

9.272 

19.59 

4.246 

-  8 

8.994 

-12 

19.56 

4.131 

8.725 

19.52 

4.019 

0.465 

19.49 

3.911 

8.214 

19.46 

3.805 

7.971 

19.42 

3.705 

3.605 

7.736 

7*508 

19.3? 

19.36 

3.509 

7.288 

19.33 

3.415 

7.073 

19.30 

3.305 

6.dG?_ 

19.27 

3.238 

-  8 

6.670 

-12 

19.24 

3.152 

6.I1 77 

19.21 

3.070 

6.290 

19.18 

2.990 

6.110 

19.15 

2.912 

5.935 

19.12 

JJS 

5.765 

10.00 

2)763 

5.&H 

19.07 

2.692 

5.442 

19.04 

2.625 

5.238 

19.01 

2.556 

5.139 

18.90 

2.491 

-  6 

4.995 

-12 

18.96 

2.427 

4,855 

18,93 

2.366 

4.719 

18.90 

2.306 

4.588 

18.88 

2.248 

4.461 

18.85 

2.191 

4.338 

10.83 

2.136 

4.218 

18.80 

2=005 

4.102 

18.78 

2.031 

3.990 

18.75 

1.981 

3.881 

18.73 
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altitude  temperature 
Z,  m  H,m'  T,°K  Tj^f°K 


400000  426951  ‘555. 

462000  450690  1537. 

464000  432427  1559. 

466000  434164  1541. 

468000  435899  1543. 

470000  437634  1545. 

472 COO  439367  1547. 

474000  441100  1549. 

476OOO  442831  1551. 

478000  444562  1553. 


2383. 

2389. 

2395. 

2401. 

2407. 

2413. 

2420. 

2426. 

2432. 


480000  446291  1555.  2*08. 

482000  448019  1557.  2444- 

484000  449747  1560.  2450. 

486000  451473  1562.  2450. 

488000  453199  1564.  2462. 

490000  454923  1566.  2468. 

492000  456646  1568.  2474. 

494000  458369  1570.'  2490. 

496000  460090  1572.  2486. 

490000  461810  1574.  2492. 


300000  463530  1576. 

502000  465248  1579. 

504000  466965  1581. 

506000  468682  1583. 

500000  470597  1585. 

510000  472111  1587. 

512000  473825  1590. 

514000  475537  1592. 

516000  477248  1594. 

5180Q0  478959  1596. 


2498. 

2504. 

2510. 

2516. 

2522. 

2528. 

2534. 

2540. 

2546. 

2552. 


520000 

528000 

524000 

526000 

520000 

5JOOOO 

532000 

534000 

536OOO 

538000 


400660  1  598. 
402376  1601, 
404064  1603. 


85790  1605. 
87495  1607. 
89200  1609. 
90903  1612. 
92606,  1614. 
94307  1616. 
96007  1618. 


2558. 

256-.. 

2570. 

2576. 

2582. 

2588. 

2594. 

2600. 

2606. 

2612. 


540000  497707 
542000  499405 
544000  501103 
546000  500799 
548000  504495 
55OOOO  506100 
552066  507883 
554000  509575 
556OOO  511267 
558OOO  512957 


1621.  2618, 

1623.  2624. 

1625.  2630. 

1620.  2635. 

1630.  2641, 

1632.  2647. 

1634.  2653. 

1637.  2659. 

1639.  2665. 

1641,  2671. 


560000  514647  1644.  2677. 

562000  516336  1646.  26S3. 

564000  510023  1648.  2609. 

566000  519710  1651.  2695. 

568000  521396  1653  .  2701. 

570000  523080  1655.  2706. 

572000  524764  1658.  2712. 

574000  526447  1660,  2718. 

576000  528129  1662.  2724. 

578000  529810  1665.  2730. 


PRESSURE 


P,  mb 

P  ,  leg  m-2 

P,  mm 

2.576  -  8 

2.626  -  7 

1.932 

2,512 

2.562 

1.804 

2.450 

2.499 

1.83)3 

2.59O 

2.458 

1.793 

2.332 

2.378 

1.749 

2.275 

2.320 

1.707 

2.220 

2.264 

1.665 

2.1 66 

2.209 

1.625 

2.114 

2.156 

1.586 

2.063 

2.104 

1.548 

2.014  -8 

2.053  -  7 

1.510 

1.966 

2.004 

1.474 

1.919 

1.957 

1.439 

1 .075 

1.910 

1.405 

1.829 

..  I.865 

1.372 

1.786 

1.821 

1.339 

1.744 

1.778 

1.308 

1.705 

1.736 

1.277 

1,663 

I.696 

1.247 

1.624 

I.656 

1.218 

1.586  -  8 

1.617  -  7 

1.190 

1.549 

1.580 

1.162 

1.514 

1.543 

1.135 

1.479 

1.508 

1.109 

1.445 

1.473 

1.084 

1.412 

1.439 

1.059 

1.379 

1.406 

1.055 

1.348 

1.374 

1.011 

1.317 

1.343 

9.880 

1.28? 

1.313 

9.656 

MOLECULAR 
DENSITY  WEIGHT 


lift'  p.kgm'3 

M 

-  8  3.775  -12 

18.71 

3.673 

18.68 

3.573 

18.66 

3.47? 

18.64 

3*.  383 

18.61 

3.293 

18.59 

3.205 

18.57 

3.119 

18.55 

3.036 

18.52 

2.956 

18.50 

-  8  2.878  -12 

18.48 

2.802 

18.46 

2.729 

18.44 

2,657 

18.42 

2.588 

18.40 

2.521 

18.38 

2.455 

18.36 

2.392 

18.34 

2.330 

18.32 

2.270 

18.30 

-  8  2,212  -12 

18.20 

2.156 

18.26 

2.101 

18.24 

2.047 

18.22 

1.9 96 

18.21 

1.945 

18.19 

1.896 

18.17 

1.849 

10.15 

-  9  1.802 

10.13 

1.757 

18.12 

1.258 

1.230 

1.202 

1.175 

1.149 

1.123 

1.0?? 

1.074 

1.050 

1.027 

1.005 
9.828 
9.613 
9.404 
9.200 
9.000 
8.806 
8,616 
8. 431 
8.251 

8.075 

7.903 

7,735 

7.571 

7.411 

7.255 

7.103 

6.954 

6,806 

6.667 


1.203  -  7 
1.254 
1.226 
1.199 
1.172 
1.146 
1.120 
1.095 
1.071 
1.040 

1.025  -7 

1.002 

9.803  -  8 

9.589 
9.381 
9.178 
0.980 
0.786 

6.590 
8.415 

8.234  -  8 

8.058 

7.807 

7.720 

7.557 

7.398 

7.243 

7.091 

6.943 

6.798 


9.430  -  9 
9.225 
9.010 
8.816 
8.619 
8.42? 

0.240 

8.057 

7.879 

7.706 

7.536  -  9 
7.371 
7.210 
7.053 
6.900 
6.751 
6.605 
6.463 
6.324 
6.189 

6.056  -  9 
5.927 
5.802 
5.679 

tss 

5.327 

5.216 

3.107 

5.000 


1,714  -12 

1.671 

1.630 

1.590 

1.550 

1.512 

1-475 

1.439 

1.404 

1.370 

1.337  -12 

1.305 

1.274 

1.243 

1.213 

1.104 

1.156 

1.129 

1.102 

1.076 

1.051  -12 

1.026 

1.002 

9.780  -13 
9*561 
9.339 
9.123 
8.912 
8.707 
8.507 


18.10 

18.08 

18.06 

18.05 

18.05 

18.01 

18.00 

17.98 

17.97 

17.95 

17.93 
17.92 
17.90 
17.89 
17.87 
17.86 
4  ~  Ol, 

I  |«v-r 

17.83 

i7.ei 

17.80 

17.78 

17.77 

17.76 

17.74 

17.73 

17.72 

17.70 

17.69 

17,67 

17.66 
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ALTITUD 
Zt  m 


TEMPERATURE 
H,m*  T,  °K  Tm,°K 


P,  mb 


PRESSURE 

P,  kg/  m' 2  P,  mm  Tig 


MOLECULAR 
DENSITY  WEIGHT 
3 

p ,  kg  m'  M 


f*QfWV> 

$2000 

584000 

586000 

588000 

590000 

592000 

594000 

596000 

598000 

600000 
602000 
604000 
606000 
608000 
610000 
612000 
614000 
61 6000 
61 8000 

620000 

622000 

624000 

626000 

628000 

65OOOO 

652000 

654000 

635000 

638OOO 

640000 

642000 

644000 

646000 

648000 

650000 

652000 

654000 

656000 

658OOO 

660000 

662000 

664000 

666000 

668000 

670000 

/!< 

U|t>vw 

674000 

676000 

678000 

680000 

682000 

604000 

686000 

688000 

690000 

692000 

694000 

696000 

696OOO 


551489  1667. 
&J1 56  1669. 
534846  1672. 

536523  1 6?4. 

538199  1676. 

539874  1679. 
541 548  1 681 . 
543221  1683. 
544893  1686. 

546565  1 688. 


548235 

549904 

551572 

553240 

554906 

556571 

558236 

559899 

561562 

563224 

564884 

566544 

568203 

569860 

571517 

573175 

574828 

576482 

578135 

579707 

581438 

583088 

584738 

586386 

588033 

58968O 

591325 

592970 

594613 

596256 

597898 

599538 

601178 

602817 

604455 

606092 

gyryqfl 

609363 

6IO998 

612G37 

614263 

615895 

617525 

619155 

620784 

622411 

624038 

625664 

627289 

628913 


1691. 

1693. 

1695. 

1698. 

1700. 

1703. 

1705. 

1707. 

1710. 

1712. 

1715. 
1717. 
1719.  . 
1722. 
1724. 
1727. 
1729. 
1731. 
1734. 
1736. 

1739. 
1741. 
1744. 
1746. 
1749. 
1751  . 
1753. 
1756. 
1758. 
1761. 

1763. 

1766. 

1768. 

1771. 

1773. 

1775. 

1778: 

17801 

1783. 

1785. 

1786. 
1790. 
1793. 

1795. 

1796. 
1800. 
1803. 
1805. 
1808. 
1010. 


700000  630536  1812. 


m. 

2748. 

2753. 

2759. 

2765. 

2771. 

2777. 

2783. 

2789. 

2794. 

2800. 

2806. 

2812. 

2816. 

2824. 

2829. 

2835. 

2841. 

2047. 

2853. 

2859. 

2864. 

2870. 

2876. 

2062. 

2888. 

2893. 

2099. 

2905. 

2911. 

2916. 

2922. 

2928. 

2934. 

2940. 

2945. 

2351. 

2957. 

2963. 

2968. 

2974. 

2980. 

2986. 

2991. 

2997. 

TOM. 

3008. 

3014. 

3020. 

3026. 

3031. 

3037. 

3043. 

3048. 

3054. 

3060. 

3065. 

3071. 

3077. 

3083. 


6.528 
6.393 
6.261 
6.132 
6.005 
5.882 
5.762 
5.645 
5.530 
5.418 

5.308 

5.201 

5.096 

4.994 

4.8y4 

4.796 

4.701 

4.607 

4.516 

4.427 

4.339 

4.254 

4.171 

4.089 

4.009 

3.931 

3.855 

3.780 

3.707 

3.636 

3.431 

3.365 

3.301 

ss 

3.118 

3.059 

3.001 

2.945 

2.890 

2,836 

2.783 

2.732 

2.661 

2.632 

2.583 

2.536 

2.489 

2.444 

2.399 

2.356 

2.313 

2.271 

2.230 

2.190 

2.150 

2.112 

2.074 


-  9 


-  9 


-  9 


6.657 

6.  >519 
6.384 
6.252 
6.124 
5.998 
5.876 
5.756 
5.639 
5.524 

5.413 

5.303 

5.197 

5.092 

4.990 

4.091 

4.793 

4.698 

4.605 

4.514 

4.425 

4.338 

4.253 

4.170 

4,088 

4.009 

3.931 

3.855 

3.780 

3.703 

3.636 

3.567 

3.499 

3.432 

3.367 

3.303 

3.240 

3.179 

3.119 

3.061 

3.003 

2.947 

2,892 

2.838 

2.786 

2.734 

2.684 

2.654 

2.586 

2,5?8 

2,492 

2.447 

2.402 

2.359 

2.316 

2.274 

2.233 

2.193 

2.154 

2.115 


8 


-  8 


-  8 


4.896 

4.795 

4.696 

4.599 

4.504 

4.412 

4.322 

4.234 

4.148 

4.053 

3.981 
3.901 
3.822 
3.746 
3. 571 
3.597 

3.526 

3.45o 

3.387 

3.320 

3.255 

3.191 

3.128 

3.067 

3.007 

2.949 

2.891 

2.836 

2.781 

2.727 


9 


-U 


-  9 


-  8 


6.313 

8.123 

7.938 

7-758 

7.532 

7.411 

7.244 

7.081 

6.923 

6.768 


6.617  -13 
6.470 
6.327 
6.187 
6.051 
5.917 
5.788 
5.661 
5.537 
5.417 


-  9 


am 


2, 

2. 
2.573 
2.524 
2.476 
2.429 
2.383 
2.338 
2.294 
2.251 

2.209 

2.168 

2.127 

2.088 

2.049 

2.011 

1.974 

1.930 

1.902 

1.867 

1.833 

1,800 

1.767 

1.735 

1.703 

1.673 

1,643 

1.613 

1.584 

* 

I  • 


-  9 


-  9 


-  9 


5.299 

5.185 

5.073 

4.963 

4.857 

4.753 

4.651 

4.552 

4.455 

4.361 

4.268 

4.178 

4.090 

4.004 

3.920 

3.839 

3.759 

3.680 

3.604 

3.530 

m 

3.316 

3.248 

3.102 

3.H7 

3.053 

2.992 

2.931 

2.872 

2.01 4 
2.758 
2.702 
2.648 
2.595 
2.544 

MS 

2.396 

o  xliri 


-13 


-13 


-13 


-13 


ii:8 

17.62 

17.61 

«  rr\ 

\ 

17.58 

17.57 

17.56 

17.55 

17.54 

17.52 

17.51 

17.50 

17.49 

17.48 

17.47 

17.45 

17.44 

17.43 

17.62 

17. 4l 
17.40 
17.39 
17-38 
17.37 
17.36 
17.34 
17,33 
17.32 
17.31 

17.30 
17.2 9 
17.28 
17.97 
17.26 

i?:S 

17.23 

17.22 

17.22 

17.21 

17.20 

17.19 

17.18 

17.17 

17.16 

17.15 

m  rt  at. 

I  |  •  i*r 

17.13 

17.12 

17.12 

17.11 

17.10 

17.09 

17.08 

17.07 

17.06 

17.06 

17.05 

17.04 


2.037  -  9  2.0 77  -  8  1.528  -  9  2.3CE  -13  17.03 
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TABLE  IB 


ATMOSPHERIC  PROPERTIES  AS  A  FUNCTION  OF  ALTITUDE; 

METRIC  UNITS 

Acceleration  of  Gravity,  Specific  Weight,  Scale  Height,  Number  Density, 
Particle  Speed,  Collision  Frequency,  and  Mean  Free  Path 


NOTE:  A  one-  or  two-digit  number  (preceded  by  a  plus  or  minus  sign) 
following  the  initial  entry  of  each  block  indicates  the  power  of  10  by 
which  that  entry  and  each  succeeding  entry  of  that  block  should  be  multi¬ 
plied.  A  change  of  power  occurring  within  a  block  is  indicated  by  a 
similar  notation. 
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ACCii-L. 

OF 


ALTITUDE 

GRAV. 

II,  m’  g 

-2 

Z,  m 

,msec 

-  5000 

-  5004 

9.8221 

-  4900 

-  4904 

9.8213 

1.  QArt 

i.QrJi 

°.8215 

-  4700 

-  47S 

9*8218 

-  4600 

-  460} 

9.8209 

-  4300 

-  4509 

9.8205 

-  4400 

-  440} 

9.8202 

-  4300 

-  4309 

9.8199 

-  4200 

-  4209 

9.8196 

-  4100 

-  4109 

9.8193 

-  4000 

-  4009 

9.8190 

-  3900 

-  3902 

9.8187 

^  *g/JQ 

_  *gog 

9,8184 

-  3700 

-  3702 

918181 

-  36OO 

-  96ae 

9.8178 

-  3500 

-  3502 

9.8175 

-  3400 

-  9402 

9.8171 

-  3300 

-  3302 

9.8168 

-  3200 

-  3202 

9.8165 

-  3100 

-  3102 

9.8162 

-  3000 

-  3001 

9.8159 

-  2900 

,  2901 

9.8156 

-  2800 

-  2801 

9.8153 

-  2700 

-  2701 

9.8150 

-  2600 

-  2601 

9.8147 

-  2500 

-  2501 

-  2401 

9.8144 

-  2400 

9.8141 

•  2300 

-  2301 

9.8138 

.  8200 

-  2201 

9.8134 

-  2100 

-  2101 

9.8131 

-  2000 

-  2001 

9.8128 

-  1900 

-  1901 

-  1801 

9.8185 

-  1800 

9,8188 

-  1700 

-  1700 

9.8119 

-  1600 

-  1600 

9.8116 

-  1500 

-  1500 

9.8113 

-  1400 

-  i4co 

9.8110 

-  1300 

-  1300 

9.8107 

-  1200 

-  1£00 

9.8104 

-  1100 

-  1100 

9.8100 

.  1000 

-  1000 

9.8097 

-  900 

-  900 

9.8094 

.  800 

-  000 

9.8091 

-  700 

-  700 

9.8068 

-  600 

.  600 

9.8085 

-  >00 

•  >00 

9.3uw 

-  400 

-  400 

9.8079 

-  300 

-  300 

9.8076 

-  200 

-  200 

9.807? 

-  100 

-  100 

9.8070 

0 

0 

9.8067 

100 

100 

9.8063 

200 

200 

9.8060 

300 

300 

9.8057 

400 

400 

9.8054 

e0Q 

600 

500 

600 

9.0051 

9.8048 

700 

700 

9.8045 

800 

800 

9.8042 

900 

900 

9.8059 

SPECIFIC  SCALE 
WEIGHT  HEIGHT 

cot  kg/'  m~ 3  II„,km 

1.9326  +  0  9.3717 

1.9175  9.3529 

?,qqoo  9-3*lip 

iZs84C  9^3155 

1.8680  9.2967 

1.8517  9.2780 

1.83.56  9.2593 

1 .8195  9.2405 

1 .80256  9.2218 

1.7877  9.2C81 

1.7720  +  0  9. 1843 


1,7254  9.1281 
1.7101  9.1094 
1.6949  9.0907 
1.6798  9.0719 
1,6648  9.0532 
1.6499  9.0544 
1.6352  9.0157 

1.6205  +  0  8.9969 
1.6059  8.9782 
1.5914  8.9595 
1.5770  8.9407 
1.5627  8.9220 
1.5486  8.9052 
1.5345  •  8.8845 
1.5205  8.8657 
1.5066  8.8470 
1.4928  8.8282 

1.4791  +  0  8.8095 
1.4655  8.7907 
1.4520  8.7720 
1.4386  8.7532 
1.4253  8.7545 
1.4121  8.7157 
1,3990  8.6970 
1.3860  8.6782 
1.3730  8.6595 
1.3602  8.6407 

1.3475  +  0  8.6220 
1.3348  8.6052 
1.3228  8,5845 
I.3098  8.5657 
1.2974  0.54JO 

i«Ko51  Uftpeue 

1.2729  8.5094 
1.2606  8.4907 
1.2488  0.4719 
1.2369  8,4532 


.2250  +  0  8.4344 

.2133  8,4157 
.2016  8.3969 
.1900  0.3781 
.1785  8.3594 
.1671  8.3406 
.1558  8.3218 
.1443  8.3051 
.1334  8.2843 
.1223  8.2655 


NUMBER  PART. 
DENSITY  SPEED 
3  — 

n,  m  V,  m  sec 

4.0127  -*25  484.15 

3.9015  483.66 

5,9471  403.17 

3.9130  482.67 

3.8791  462.18 

3.8454  481.69 

3.8120  481.19 

3.7788  480.70 

3.7458  480.20 

3.7130  479.71 

3.6804  42?  479.21 

3.6481  478.72 

3.6160  478.22 

3.5841  477.72 

3. 5524  477.22 

3.5209  476.72 

3.4897  476.22 

3.4586  475.73 

3.4278  475.23 

3.3972  474.72 

3.3668  425  474.22 

3,3366  473.72 

3.3066  473.22 

3.2768  472.72 

3,2472  472.21 

3.2178  471.71 

3.1887  471.21 

3.1597  470.70 

3.1310  470.20 

3.1024  469.69 

3.0741  425  469.18 

3.0459  468.68 

3.0179  466.17 

2.9902  467.66 

2,9626  467.15 

2.9352  466.64 

2.9081  466.13 

2.8811  465.62 

2.8543  465.11 

2.8277  464.60 

2,8013  425  464.09 

2.7751  463.58 

2.7491  463.06 

2.7232  462.55 

2.6976  462,04 

a  t.Sm  m 

ElOfSI  Wl»^ 

2.6468  461.01 

2,6217  460.49 

2.5968  459.98 

2.5721  459,46 


2.5476  425  450.94 

2.5232  450.42 
2.4990  457.91 
2.4750  457.39 
2.4512  456,87 
0.L975  456,35 
2.’4040  455^83 
2,580?  455.30 
2.3576  454.78 
2.3346  454.26 


COLL* 

MEAN 

FREQ. 

FREE  PATH 

v, sec"1 

L,  m 

1.1499  +10 

4.2103  -  8 

1.1393 

4.2433 

1.1288 

4.280e 

1.1179 

4.3176 

1.1071 

4.3553 

1.0964 

1.0657 

4.3934 

4,4320 

1,0752 

4.4709 

1.064? 

4.5109 

t.0543 

4.5502 

1.0439  +10 

4.5904  -  8 

1.0337 

4,6311 

1.0E35 

4.6722 

1.0134 

4.7138 

1.0034 

4.7559 

9.9351  +  9 

4.7984 

9.8366 

4.8414 

9.7389 

9.6419 

4.0848  , 

4.9207  1 

9.5457 

4.9732  " 

9.4503  4  9  5.0181  -  8 

9.3556  5.0635  i 

9.2617  5.1094  ;! 

9.1685  5.1559  • 

9.0761  5.2026  i 

8.9644  5.2503  i| 

8.8935  5.2983  i 

8.8093  5.3469  ;j 

8.7138  5.5960 

8.6250  5.4437 

8.5370  4  9  5.4959  -  8 

8.4497  5.5467 

8.3630  5.5961 

8.2771  5.6500 

8.1919  5.7026 

0.1074  I  5.7558 
8.ce36  5.8096 

7.9404  5.8640 

7.8580  5.9190 

7.7762  5.9747 

7.6951  +  9  6.0910  -  8 

7.6147  6.0080 

7.5349  6.1456 

7.4558  6.2059 

7.3774  6.2629 

*»  AArt/  4?  tAA/f 

f  *C77W  v«>mu 

7.2225  6.3830 

7.1460  6.4440 

7.0702  6.5059 

6.9950  6.5604 


6,9204  4  9  6.6517  -  8 

6.8465  6.6950 
6.7732  6.7606 
6.7005  6.8862 
6.6284  6.8925 
6.5 '70  6S  0W7 
6.4862  '  7.0277 
6.4159  7.0965 
6.5463  7.1661 
6.2773  7.2366 
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ALTITUDE 

ACCEL. 

OF 

GRAV. 

SPECIFIC 

WEIGHT 

SCALE 

HEIGHT 

Z,  rn 

I-I,  m'  g.msec  i 

co,  kg/  m"  3 

Hg,km 

1000 

1000 

•9.8036 

1.1113  +  0 

8.2468 

1100 

1100 

9-8033 

1.1004 

8.2200 

1000 

1200 

9.8029 

1.0096 

8.2092 

1?00 

1300 

9.8026 

1.0789 

8.1905 

1400 

1400 

9.8023 

1.0682 

8.1717 

1500 

1500 

9.8020 

1.0576 

8.1529 

1600 

16C0 

9.8017 

1.0471 

8.1342 

1700 

1700 

9.8014 

1.0367 

8.1154 

1800 

1799 

9.8011 

1.0264 

8.0966 

1900 

1699 

9. 8008 

1.0161 

8.0779 

2000 

1999 

9.8005 

1.0059  +  0 

8.0591 

2100 

2099 

9.8002 

9.9583  -  1 

8.0403 

2200 

2199 

9.7999 

9.8581 

6.0215 

2300 

2299 

9.7996 

9.7586 

8. 0028 

2400 

2399 

9.7993 

9.6600 

7.9840 

2500 

2499 

9.7989 

9.5621 

7.9652 

2600 

2599 

9.7986 

9.4650 

7*9465 

2700 

2699 

9.7983 

9.3686 

7.9277 

7.9009 

2800 

2799 

9.7980 

9.2730 

2900 

2899 

9.7977 

9.1781 

7.0901 

3000 

2999 

9.7974 

9,0640  -  1 

7.8713 

3100 

3098 

9.7971 

8.9907 

7.8526 

3200 

3198 

9.7968 

8.898O 

7.8338 

3300 

3298 

9.7965 

8,8061 

7.8150 

3400 

3398 

9.7962 

8.7150 

7.7962 

3500 

3498 

9.7959 

8.6246 

7.7774 

3600 

3598 

9.7956 

8.5349 

8.4459 

7.7587 

5700 

3698 

9.7952 

9.7949 

7.7399 

3000 

3798 

8.3576 

7.7211 

3900 

3898 

9.7946 

8.2700 

7.70e3 

4000 

3997 

9.7943 

8.1032  -  1 

7.6835 

4100 

4097 

9.7940 

0.0970 

7,6648 

4200 

4197 

9.7937 

8.0116 

7.6460 

4300 

4297 

9.7934 

7.9268 

7.6272 

4400 

4397 

9.7931 

7.8428 

7.6004 

4500 

4497 

9.7928 

7.7594 

7.5896 

4600 

4597 

9.7925 

7.6767 

7.5706 

4700 

4697 

9.7922 

7.5947 

7.5520 

4000 

4796 

9.7919 

7.5134 

7.5332 

4900 

4096 

9.7915 

7.4327 

7.5145 

5000 

4996 

9.7912 

7.3527  -  1 

7.4957 

5100 

5096 

9.7909 

7.2734 

7.4769 

5200 

5196 

9.79C6 

7.1947 

7.4581 

5300 

9296 

9.79 03 

7.1167 

7.4393 

elirtfi 

/■,vv 

n 

7,0395 

7.UP<¥> 

619626 

5500 

5495 

9.7897 

7.4017 

5600 

5595 

9.7094 

6.8866 

7.3829 

5700 

5695 

9.7891 

6.8111 

7.3641 

5800 

5795 

9.7888 

6.7363 

7.3453 

5900 

5895 

9.7885 

6.6622 

7.3265 

6000 

5994 

9.7882 

6.588?  -  1 

7.3077 

6100 

6094 

9.7879 

6.5158 

7.2889 

6200 

6194 

9.7875 

6.4435 

7.2701 

63OO 

62  $4 

9.7872 

6.3718 

7.2513 

6400 

6394 

9.7869 

6.3008 

7.2326 

65OO 

6493 

9.7866 

6.2303 

7.2138 

6600 

6393 

9.7863 

6.1605 

7.1950 

6700 

6693 

9.7860 

6.0913 

7.1762 

6800 

6793 

9.7857 

6.0227 

7.1574 

6900 

6893 

9.7854 

5.9546 

7.1386 

NUMBER 

PART,. 

COLL. 

MEAN 

DENSITY 

SPEED 

fnr’A  1 

Jl.  iti 

r>  a  t*tt 

n,  m'3 

V, m  snc  1 

v, sec-* 

L,  m 

2.3118  +25 

453.74 

6.2009  +  9 

7.3079  -  8 

2.2892 

453.21 

6.1410 

7.3801 

2.2666 

4 32.69 

O.UfJO 

2.2445 

452.16 

6.0071 

7.5271 

2.2224 

451.64 

5.9411 

7.6ceo 

2.2005 

451.11 

5.8756 

7.6778 

2.1787 

450.59 

5.8106 

7.7545 

2.1571 

450.06 

5.7463 

7.8322 

2.1356 

449.53 

5.6825 

7.9108 

2.1144 

449.00 

5.6193 

7.9904 

2.0933  +25 

448.47 

5.5566  +  9 

8.0710  -  8 

2.0723 

447.94 

5.4945 

8.1526 

2.05I5 

447.41 

5.4?29 

8.2552 

2.0309 

446.88 

5.3719 

8.3109 

2.0104 

446.35 

5.3115 

8,4036 

1.9901. 

445.82 

5.2515 

8,4893 

1.9700 

445.29 

5.1921 

8.5762 

1.9500 

444.75 

5.1333 

8.6641 

1.9301 

444.22 

5.0749 

8.7532 

1.9104 

443.68 

5.0171 

0.8434 

I.8909  -*25 

445.15 

4.9599  +  9 

8.9347  -  8 

1.8715 

442.61 

4.9031 

9.0272 

1.8523 

442.08 

4.8469 

9.1209 

1.8332 

441.54 

4.7911 

9.2158 

1.8143 

441.00 

4.7359 

9.3119 

1.7955 

440.46 

4.6812 

9.4092 

1.7769 

439.92 

4,6270 

9.5078 

1.7505 

439*38 

4.5733 

9.6077 

1.7401 

438.84 

4.5201 

9.7068 

1.7220 

438.30 

4.4673 

9.8113 

1.7039  425 

437.76 

4.4151  ♦  9 

9.9151  -  8 

1,6860 

437.22 

4.3633 

1.0020  -  7 

1.6683 

436.68 

4,3121 

1.0127 

1.6507 

436.13 

4.2613 

1.0235 

1.6333 

435.5? 

4.2110 

I.OjU 

1.6159 

435.04 

4.1611 

1.0455 

1.5980 

434.50 

4.1117 

1.0567 

1.5817 

433.95 

4.0620 

1.0681 

1.5649 

433.40 

4.0144 

1,0796 

1.5481 

432.86 

3.9664 

1.0913 

1.5315  425 

432.31 

3.9188  +  9 

1.1032  -  7 

1.5150 

431.76 

3.8718 

1,1152 

1.4907 

431.21 

3.8251 

1.1275 

1.4025 

430.66 

3.7709 

1.1396 

1.4664 

430.11 

3.7332 

1.1521 

1.4505 

429.56 

3.6879 

1.1648 

1.4347 

429.00 

3.6430 

1.1776 

1.4190 

428.45 

3.5986 

1,1906 

1.4035 

427.90 

3.5546 

1. 2038 

1.3880 

427.34 

3.5IIO 

1.2172 

1.3728  -(25 

426.79 

5.4679  +  9 

1.2307  -  7 

1.3576 

426.23 

3.4251 

1.2444 

1.3426 

425.68 

3.3928 

1.2583 

1.3277 

425,12 

3.3409 

1.2725 

1.3130 

424.56 

3.2994 

1.2068 

1.2983 

424.00 

3.2584 

1,3013 

1.2838 

425.44 

5.2177 

1.3160 

1 .2694 

422.88 

3.17T5 

1.3309 

1 .2552 

422.32 

3.1376 

1,3460 

1.2410 

421.76 

3.0931 

1.3614 
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A.L/ri'i'Ujj.j; 

ACCEL. 

OF 

Gi\AV. 

SPECIFIC 

WiiiGHx 

SCALE 

H&jlGHT 

NUMBER 

-»‘'TrtTW5f 

L/JJjINOAA  A 

PART. 

rt  n^i-nr-, 

0  ir  hjjz/jJ 

COLL. 

FIvE^. 

MEAN 
FREE  PATH 

Z,  m 

IX,  m* 

g,msec"3 

o>,kg/  m-3 

Hg,  1cm 

-3 

n,  m 

Vjti  sec" * 

•v,  sec"1 

L,m 

7000 

6992 

9-7851 

5.8872  -  1 

7.1198 

1.2270  +25 

421.20 

3.0590  +  9 

1.3769  -  7 

7100 

7092 

9.7846 

5.8203 

7.1009 

1.2131 

420.63 

3.0203 

1.3927 

7200 

7192 

9.7845 

5.7541 

7.0821 

1.1993 

420.07 

2.9620 

1.4087 

7300 

7292 

9.7842 

5.6884 

7.0633 

1.1857 

419.50 

2.9441 

1.4249 

7400 

7391 

9.7839 

5.6233 

7.0445 

1.1722 

418.94 

2.9066 

1.4413 

7500 

7491 

9.7836 

5.5588 

7.0257 

1.1587 

418.37 

2.8695 

1.4580 

7600 

7591 

9.7832 

5.4948 

7.OO69 

1.1454 

417.81 

2.8327 

1.4749 

7700 

7691 

9.7829 

5.4314 

6.9881 

1.1323 

417.24 

2,7963 

1.4921 

"7800 

7790 

9.7826 

5.3686 

6.9693 

1.1192 

416.67 

2.7603 

1.5095 

7900 

7890 

9.7823 

5.3063 

6.9505 

1.1063 

416.10 

2.7246 

1.5272 

8000 

7990 

9.7820 

5.2446  -  1 

6.931? 

1.0934  +25 

415.53 

2.6893  +  9 

1.5451  -  7 

8100 

8090 

9.7817 

5.1835 

6.9129 

1.0807 

414.96 

2.6544  1 

1.5633 

8200 

8189 

9.7814 

5.1229 

6.8941 

1.0681 

4i4.39 

2.6198 

1.56i? 

8300 

8400 

O/tQrt 

UCU7 

n  4 

|Wi 1 

5.0628 

6.3753 

1.0556 

413.82 

2.5856 

1.6005 

83 89 

9. 7808 

5.0033 

6.8565 

1.0432 

413.24 

2.5518 

1.0194 

8500 

■  8489 

9.7805 

4.9443 

6.8377 

1.0310 

412.67 

2.5183 

2.4851 

1.6387 

8600 

8588 

9.7802 

4.8859 

6.8168 

1.0188 

412.10 

1.6503 

8700 

8800 

8688 

9.7799 

4.8280 

6.0000 

1.0068 

411.52 

2.4523 

1.6781 

8788 

9-7796 

4.7706 

6.7812 

9.9485  +24 

410.94 

2.4199 

1.6982 

6900 

8888 

9.7792 

4.7137 

6.7624 

9.8302 

410.37 

2.3877 

1.7186 

9000 

8987 

9.7709 

4.6574  -  1 

6.7436 

9.7130  +24 

409.79 

2.3560  +  9 

1.7394  -  7 

9100 

9087 

9.7786 

4.6016 

6.7248 

9.5969 

409.21 

2.3245 

1.7604 

9200 

9107 

9.7783 

4.5463 

6.7060 

9.4819 

408.63 

2.2934 

1.7818 

9300 

9286 

9.7780 

4.4915 

6.6872 

9.3679 

408.05 

2.2626 

1.0035 

9400 

9386 

9486 

9.7777 

4.4372 

6.6683 

9.2550 

407.47 

2.2322 

1.0255 

9500 

9.7774 

4.3835 

6.6 495 

9.1432 

406.89 

2.2020 

1.8478 

9600 

9586 

9.7771 

4.3302 

6.6307 

9.0324 

406.31 

2.1722 

1/8705 

9700 

9685 

9.7768 

4.2774 

6.6119 

8.9226 

405/72 

2.1427 

1.8935 

9600 

9785 

9.7765 

4.2252 

6.5931 

6.5743 

8.8138 

405.14 

2.1136 

2.0847 

1.9168 

9900 

9885 

9.7762 

4.1734 

8.7061 

404.56 

1 .9406 

10000 

9984 

9.7759 

4.1221  -  1 

6.5554 

8.5993  +24 

403.97 

2.0562  +  9 

1.9646  -  7 

10100 

10084 

9.7756 

4.0713 

6.5366 

8.4936 

403.38 

2.0280 

1.9891 

10200 

10184 

9.7753 

4.0210 

6.5178 

6.4990 

8.3089 

402.80 

2.0000 

2.0139 

10300 

10400 

10283 

9.7749 

3.971 1 

8.2052 

402.21 

1.9724 

2.0391 

10383 

10483 

9.7746 

3.9218 

6.4802 

8.1824 

401.62 

1.9451 

2.0647 

10500 

9.7743 

3.8729 

6.4613 

8.0807 

401.03 

1.9181 

2.0907 

10600 

10582 

9.7740 

3. 8644 

6.4425 

7-9799 

400.44 

1.8914 

2.1172 

10700 

10682 

9.7737 

3.7765 

6.4237 

7.8801 

399.85 

1.8650 

2.1440 

10600 

10782 

10881 

9.7734 

3.7290 

6.4049 

7.7812 

399.25 

1.8389 

2.1712 

10900 

9.7731 

3.6020 

6.3860 

7.6833 

398.66 

1.8130 

2.1989 

11000 

10981 

9.7728 

3.6354  -  1 

6.3672 

7.5864  +24 

398.07 

1.7875  +  9 

2.2270  -  7 

11100 

11001 

9.7725 

3.5806 

6.3638 

7.4724 

3Q7.Q<5 

1.7601 

2.2610 

11200 

11180 

9.7722 

3.5247 

6,3640 

7.3559 

397.95 

1 .7327 

2.2968 

11300 

11280 

9.7719 

3.4696 

6.3642 

7.2412 

397.95 

1.7057 

2.3331 

iilinn 

i  1  ^79 

Q-771 6 

vUisli 

6.3644 

7.128^ 

397.95 

1 .6791 

2.3701 

11500 

9.7713 

3.3621 

6.3646 

7.0172 

397.95 

I.6529 

2.4076 

11600 

11579 

9.7710 

3.3096 

6.3648 

6.9078 

397.95 

1.6271 

2.4457 

11700 

11800 

11679 

9.7707 

3.2579 

6.3650 

6.6001 

397.95 

1.6018 

2,4845 

11778 

9.7703 

3.2070 

6.3652 

6.6941 

397.95 

1.5768 

2.5238 

11900 

11878 

9.7700 

3.1569 

6.3654 

6.5898 

397.95 

1.5522 

2.5638 

12000 

11977 

9.7697 

3.1076  -  1 

6.3656 

6.4870  +24 

397.95 

I.528O  +  9 

2.6044  .  7 

12100 

12077 

9.7694 

3.0591 

6.3656 

6.3859 

397.95 

1.5042 

2.6456 

1S2QQ 

12177 

9.7691 

3.0113 

6.366O 

6.2864 

397.95 

1.4808 

2.6875 

12300 

12400 

12276 

9.7688 

2.9643 

6.3662 

6.1864 

397.95 

1.4577 

2.7500 

12376 

12475 

9.7685 

2.9180 

6.3664 

6.0920 

397.95 

1.4350 

2.7733 

12500 

9.7602 

2.8724 

6.3666 

5.9970 

397.95 

1.4126 

2.8172 

12600 

12575 

9.7679 

2.8276 

6.3668 

3.9036 

397.95 

1.3906 

2.8618 

12700 

12675 

9.7676 

2.7»**4 

6.3670 

5.8116 

397.95 

1.3689 

2.9071 

12800 

12774 

9.7673 

2,7400 

6.3672 

5.7210 

397.95 

1.3476 

2.9551 

12900 

12874 

9.7670 

2.6972 

6.3674 

5.6319 

397.95 

1.3266 

2.9998 

54 


ACCEL. 

OF  SPECIFIC 


/  LTITUDS  GRAV.  WEIGHT 
-2  ,  c  -3 

Z,r n  II,  m'  g,  msec  m, leg/  m 


SCALE 

HEIGHT 

Hg,kra 


13000 
13100 
13200 
1 3300 
13400 
13300 
13600 
13700 
13800 
13900 


12973  9.7667  2.6551  -  1  6.3676 
13073  9.7664  2.6136  6.3678 
3173  9.7660  2. 5728  6.36QO 
3272  9.7657  2.5326  6.3682 
3372  9.765^  2.4931  6.3684 
3471  9.7651  2.4542  6.3686 
35?l  9.7648  2.4159  6.3688 
13671  9.7645  2.3782  6.3690 
13770  9.7642  2.3410  6.3692 
13870  9.7639  2.3045  6.3694 


14000 

14100 

14200 

14300 

14400 

14500 

14600 

14700 

14800 

14900 


3969  9.7636  2.2635  -  1  6.3696 
4069  9o7633  2.2331  6.3698 
14168  9.7630  2.1983  6.3700 
14268  9.7627  2.1640  6.3702 
14367  9*7624  2,1302  6.3704 
14467  9.7621  2*0970  6. 3706 
14567  9.7618  2.0642  6.3706 
14666  9.7615  2.0320  6.3710 

14766  9.7611  2^0003  6.3712 
14865  9.7606  1.9691  6.3714 


15000 

15100 

15200 

15300 

15400 

15500 

I56OO 

15700 

15800 

15900 


4965  9.7605  1.9384  -  1 

5064  9.7602  1 19061 

5164  9*7599  1.8784 

5263  9.7596  1.8491 

5363  9.7593  1.8202 

5462  9.7590  1.7918 

5562  9.7567  1.7639 

5661  9.7584  1.7363 

576I  9.7581  1.7093 

5860  9.7578  1.6826 


6.3716 

6.3718 

6.3720 

6.3722 

6.3724 

Sjytof: 

6.3728 

6.3730 


6.3732 

6.3734 


16000 

16100 

16200 

16300 

16400 

16500 

16600 

16700 

16600 

16900 


5960  9.7575  1.6563  -  1  6.3736 
6059  9.7572  1.6305  6.3738 
6159  9.7569  1.6051  6.3740 
t6250  9.75«  I.58OO  6.3742 
16358  9.7562  1.5554  6.3744 
16457  9.7559  1.5311  6.3746 
6557  9.7556  1.5073  6.3746 
I6656  9.7553  1.4038  6.3750 
16756  9.7550  1.4606  6.3758 
16055  9.7547  1.4378  6.3754 


17000 

16955 

9.7544 

1.4154  -  1 

17100 

I7054 

9.7541 

1.3933 

17200 

17154 

9.7530 

1.3716 

17300 

17253 

9.7535 

1.3502 

17400 

17353 

9.7532 

1.3292 

ft  ft«ftft 

1  *Afi« 

17600 

1*7551 

9*7526 

i'.OBM 

17700 

17651 

9.7523 

1.2680 

17300 

17750 

9.7520 

1.2482 

17900 

17850 

9.7517 

1.2288 

18000 

17949 

9.7513 

1.2096  -  1 

10100 

18049 

9.7510 

1.19C7 

18200 

18148 

9.7507 

1.1782 

10300 

10247 

9.7504 

1.1539 

18400 

I8347 

9.7501 

1.1359 

18500 

18446 

9.7498 

1.1102 

18600 

18546 

9.7495 

1.1008 

18700 

18645 

9.7492 

1.0636 

16000 

16745 

9.7489 

1.0667 

189 00 

18844 

9.7486 

1.0501 

6.3756 

6.3758 

6.3760 

6.3762 

6.3764 

M760 

6.3770 

6.3772 

6.3774 


6.3776 

6.3778 

6.3780 

6.3782 

6.5784 

6.3786 

6.3788 

6.3790 

6.3792 

6.3794 


NUMBER  PART.  COLL.  MEAN 

DENSITY  SPEED  FREQ.  FREE  PATH 


-3 

n,  m 

V,  msec'* 

v ,  sec"1 

L,  m 

5.5441  +24 
5.4577 

397.95 

1.3059  +  9 

3.0473  -  7 

597.95 

1.2856 

3.0956 

5.3727 

397.95 

1.2655 

3.1445 

5.2890 

397.95 

1 .2458 

3.1943 

3.2449 

5.2066 

397.95 

1.2264 

5.1255 

397.95 

1.2073 

3.2962 

3.3484 

5.0456 

397.95 

LI885 

4.9670 

397.95 

1.1700 

3.4014 

4.8896 

397.95 

1.1517 

3.4552 

4.8135 

397.95 

1.1338 

3.5099 

4.7385  +24 

397.95 

1.1161  +  9 

3.5654  -  7 

4.664? 

397.95 

I.0968 

3.6218 

4.5920 

397.95 

1.0816 

3.6791 

4.5205 

397.95 

1.0648 

5.7374 

4.4501 

397.95 

1.0482 

3.7965 

4.3806 

397.95 

1.0319 

3.8566 

4.3125 

397.95 

I.OI58 

3.9176 

4.2454 

397.95 

9.9999  +  0 

3.9795 

4.1793 

397.95 

9.8442 

4.0425 

4.1142 

397.95 

9.6909 

4.1065 

4.0501  +24 

397.95 

9.5400  +  8 

4.1714  -  7 

3.9070 

397.95 

9.3914 

4.2374 

3.9250 

397.95 

9.2452 

4.3044 

3.8638 

397.95 

9.1012 

4.3725 

3.3037 

*  TtilC 

397.95 

8.9595 

4.441? 

397.95 

8.0200 

4.5119 

316662 

397.95 

0.6027 

4.5833 

3.6288 

397.95 

8.5475 

4.6550 

3.5723 

3.5167 

397.95 

397.95 

8.4144 

0.2034 

3.4619  +e4 

397.95 

8.1545  ♦  0 

4.8002  -  7 

3.4060 

397.95 

8.0276 

4.9573 

3.3550 

397.95 

7.9026 

5.0557 

3.3027 

397.95 

7.7796 

5.1153 

3.2513 

397.95 

7.6585 

5.1962 

3.20 Ql 

397.95 

7.5393 

5.2784 

3.1509 

397.95 

7.421? 

7.3064 

5.3618 

3.1019 

397.95 

5.4466 

3.0536 

397.95 

7.1927 

5.5327 

3.0061 

397.95 

7,0000 

5.6202 

2.9593  -*24 

397.95 

6.9706  +  0 

5.7090  -  7 

2.9132 

397.95 

6.6621 

5.7993 

2.8679 

397.95 

6.7553 

5.0910 

2.0233 

397.95 

6.6502 

l:2S 

5.9041 

2.7793 

2.7361 

397.95 

397-95 

6.0787 

6.1747 

£.'6955 

397.95 

6.54*5 

6.2723 

2.6516 

397.95 

6.2450 

6.3715 

2.6104 

397.95 

6.1407 

6.4722 

2.5697 

397.95 

6,0530 

6.5745 

2.5296  +24 

397.95 

5.9580  +  8 

6.6704  -  7 

2.4904 

397.95 

5.0661 

6.7039 

2.4517 

397.95 

5.7749 

6.0911 

2.4135 

397.95 

5.6050 

7.0000 

2.3760 

397.95 

5.5966 

7.1106 

2.3390 

397.95 

5.5095 

7.2230 

2.3026 

397.95 

5.4230 

7.3371 

7.4530 

2.2660 

397.95 

5.3395 

5.2564 

2.2316 

397.95 

7.5708 

2.1969 

397.95 

5.1747 

7.6904 

ACCEL. 

OF 

SPECIFIC 

SCALE 

NUMBER 

PART. 

COLL. 

MEAN 

ALTITUDE 

GRAV. 

WT*-r/-»T.Tnn 
viimuj*  1 

HEIGHT 

DENSITY 

SPEED 

FREQ. 

FREE  PATH 

Z,  m 

H,  m* 

g,  m  sec 

2  CO,  kg/  m'3 

Kgt  km 

n,  m'3 

V,  m  see' 

1  v,sec"* 

L,  m 

19000 

18943 

9.7433 

1.0338  -  1 

6.3796 

2.1627  +24 

397.95 

5.0942  +  8 

7.8119  -  7 

19100 

19043 

9.7480 

1.0176 

6.3796 

2.1290 

397.95 

5.0149 

7.9353 

19200 

19142 

9.7477 

1,0018 

6.3800 

2.0959 

397.95 

4.9370 

8.0607 

19300 

19242 

9.7474 

9.8618  -  2 

6.3802 

S»,06n 

397.95 

4.8502 

8.i66u 

19400 

19341 

9.7471 

9.7081 

6.3804 

2.0313 

397.95 

4.7846 

8.3174 

19500 

19440 

9.7468 

9.5569 

6.3806 

1.9997 

397.95 

4.7102 

8,4487 

19600 

19540 

9.7465 

9.4080 

6.3808 

1.9686 

397.95 

4.6369 

8.5822 

19700 

19639 

9.7461 

9.2614 

6.3810 

1.9300 

397.95 

4.5648 

8.7177 

19800 

19739 

9.7458 

9.1171 

6.3812 

1.9078 

397.95 

4.4939 

6.8554 

19900 

19838 

9.7455 

8.9750 

6.3814 

1.8782 

397.95 

4.4240 

8.9953 

20000 

19937 

9.7452 

9.8352  -  2 

6.3816 

1.8490  +24 

397.95 

4.3552  +  8 

9.1374  -  7 

20200 

20136 

9.7446 

8.5621 

6.3820 

1.7919 

397.95 

4.2206 

9.4203 

2C4C0 

20335 

8.2974 

6.3824 

1.7366 

397.95 

4.0906 

9.7284 

20600 

20533 

9.7434 

8.0409 

6.3828 

1.6831 

397.95 

3.9644 

i .6058  -  6 

20800 

20732 

9.7428 

7.7924 

6.3832 

1.6311 

397.95 

3.8421 

1.0358 

21000 

20931 

9.7422 

7.5516 

6.3836 

1.5808 

397.95 

3.7236 

1 .068? 

21200 

21130 

9.74l6 

7.3182 

6.3840 

1.5321 

397.95 

3.6088 

1.1027 

21400 

21328 

9.7410 

7.0920 

6,3844 

1.4848 

397.95 

3.4975 

1.1378 

21600 

21527 

9.7403 

6.8729 

6.3848 

1.4390 

397.95 

3.3096 

1.1740 

21800 

21725 

9.7397 

6.6605 

6.3852 

1.3946 

397.95 

3.2051 

1.2114 

22000 

21924 

9.7391 

6.4547  -  2 

6.3856 

1.3516  +24 

397.95 

3.1838  +  8 

1 .2499  -  6 

22200 

22123 

9.7385 

6.2553 

6.3860 

1.3100 

397.95 

3-0056 

1.2897 

22400 

22321 

9.7379 

6.0621 

6.3864 

1.2696 

397.95 

2.9905 

1.3307 

22600 

22520 

9.7373 

9.7367 

5.8748 

6.3868 

1.2304 

397.95 

2.8983 

1.3731 

22800 

22719 

5.6933 

6.3872 

1.1925 

397.95 

2.8089 

1.4167 

23000 

22917 

9.7361 

5.5175 

6.3876 

1.1557 

397.95 

2.7223 

1.4610 

23200 

23116 

9.7355 

5.3471 

6.3800 

1.1201 

397.95 

2.6384 

1.5003 

23400 

23314 

9.7348 

5.1819 

6.3884 

1.0856 

397.95 

2.5571 

1.5563 

236OO 

23513 

9.7342 

5.0219 

6.3080 

1.0521 

397.95 

2.4783 

1.6050 

23800 

23711 

9.7336 

4.0668 

6.3092 

1.0197 

397.95 

2.4019 

1 .6568 

24000 

23910 

9.7330 

4.7166  -  2 

6.3096 

9.8820  +23 

397.95 

2.3279  +  8 

1.7095  -  6 

24200 

24400 

24108 

24307 

9.7324 

9.7318 

H3 

6.3900 

6.3904 

9.5783 

9.2031 

397.95 

397.95 

2.2562 

2.1866 

1.7639 

1,0199 

24600 

SR 

9.7312 

4.2931 

6.3908 

8.9971 

397.95 

2.1193 

1.8778 

24800 

9.7306 

4.1605 

6.3912 

8.7199 

397.95 

2.0540 

1.9375 

25000 

24902 

9.7300 

4.0321 

6.3916 

8.45*3 

397.95 

1.9907 

1.9991 

25200 

25100 

9.7294 

3.9023 

6.4009 

8.1796 

396.23 

1.9200  V 

2.0655 

25400 

25?99 

9.7267 

3.7718 

6.4109 

7.9067 

398.77 

1.8663 

2.1360 

25600 

25497 

9.7201 

3.6460 

6.4368 

7.6435 

399.32 

1.8066 

2.2103 

25800 

25696 

9.7275 

3.5248 

6.4548 

7.3899 

399.86 

1.7490 

2.2062 

26000 

25894 

9.7269 

3.4079  -  2 

6.4720 

7.1453  +23 

400.41 

1.6934  ♦  8 

2.3645  -  6 
2.4452 

26200 

26092 

9.7263 

3.2952 

6.4907 

6.9094 

400.95 

1.6398 

26400 

26291 

9.7257 

3.1866 

6.5067 

6.6820 

401.49 

1.5879 

2.5204 

26600 

26489 

9.7251 

9.7245 

3.0818 

6.5267 

6.4626 

402.03 

m 

2. 61 42 

26800 

2668? 

2.9007 

6.5446 

6.2510 

402.57 

2.7027 

27000 

26666 

9.7*59 

C 

V  fJVfcW 

6.046° 

40*  it 

1.4428 

2.7939 

27200 

27084 

9.7233 

2.7891 

6.5006 

5^8506 

403^65 

1.5977 

1  2.8080 

27400 

27282 

9.7227 

2.6963 

6.5906 

5.6600 

404.19 

1.3541 

2.9049 

87600 

27481 

9.7*20 

2.6106 

6.6165 

5.4767 

404.73 

1.3120 

3,0048 

27000 

27679 

9.7214 

2.5263 

6.6345 

5.2997 

405.27 

1.2713 

3.1878 

26000 

27877 

9.7208 

2.4447  -  2 

6.6525 

5.1290  +23 

405.80 

1.2320  +  6 

3.2939  -  6 

28200 

28075 

9.7202 

2.3660 

6.6705 

4.9642 

406.34 

1.1339 

3.4033 

28400 

28274 

9.7196 

2.2901 

6.6684 

4.8051 

406.87 

1.1572 

3.5160 

20600 

28472 

9.7190 

2, 2167 

6.7064 

4.6515 

407. 40 

1.1217 

3.6321 

28800 

28670 

9.7184 

2.1459 

6.7244 

4.5032 

407.94 

1.0674 

3.7517 

29000 

28668 

9.7178 

2.0776 

6.7424 

4.36OI 

408.47 

1.0542 

5.8749 

29200 

29066 

9.7172 

2.0116 

6.7604 

4.2218 

409.00 

1.0221 

4.OOI8 

29400 

2926? 

9.7166 

1.9478 

6.7784 

4.0083 

409.53 

9.9101  +  7 

4.1325 

29600 

29465 

9.7160 

1.8863 

6.7963 

3.9593 

410.06 

9.6099 

4.2671 

29600 

29661 

9.7153 

1.8268 

6.81 43 

3.8347 

410.59 

9.3196 

4.4057 
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ACCEL. 

OF  "  SPECIFIC 
ALTITUDE  GRAV.  WEIGHT 
Z,  m  H ,  m'  g,  m  sec-2  to,  leg/  m“ 


30000 

30200 

30^00 

30600 

30000 

31000 

31200 

31400 

31600 

31800 


29859  9.714?  1.7694-2 

30057  9.7141  1.7139 

30255  9.7135  1 .6605 

nrti<v\  9.7129  1.6065 

30651  9.7123  1.5584 

30850  9.7117  1.5100 

31048  9.7111  1.4633 

31246  9.7105  1-4181 

31444  9.7099  1.3744 

31642  9.7093  1.3322 


32000 

32200 

32400 

32600 

32800 

33000 

33200 

33400 

33600 

33800 


31840  9.7087  1.2913  -2 

32098  9.7060  1.2519 

32236  9.7074  1.2137 

32434  9.7068  1.1768 

32632  9.7062  1.1411 

32830  9.7056  1.1065 

33028  9.7050  1.0731 

33225  9.7044  1.0408 

33423  9.7038  1.0095 

33621  9.7052  9.7928  -  3 


SCALE 

NUMBER 

HEIGHT 

DENSITY 

-3 

II„,km 

a 

n,  m 

6.8323 

3.7144  +23 

6.3503 

3.5981 

6.8683 

3.4858 

6.8863 

3.3772 

6.9043 

3.2723 

6.9223 

3.1710 

6,9403 

3.0730 

6.9583 

2.9783 

6.9763 

2.8867 

6.9943 

2.7982 

7.0123 

2.7126  +23 

7.0305 

2.6298 

7.0483 

2.5498 

7.0663 

2.4724 

7.0843 

2.3975 

7.1023 

2.3251 

7.1203 

2.2550 

7.1383 

2.1873 

7.1563 

2.1217 

7.1743 

2.0582 

PART. 

COLL# 

MEAN 

SPEED 

FREQ. 

FREE  PATH 

V, m sec' 1 

v, sec'1 

L,  m 

411.12 

9.0387  +  7 

4.5484  -  6 

411.65 

8.7671 

4.6954 

412.18 

8.5042 

4.846? 

412.70 

8.2499 

5.0025 

413.23 

8.0039 

5.1629 

413.75 

414.26 

7.7658 

‘7.5354 

m 

414.80 

7.3123 

5.6  r*6 

415.33 

7.0965 

5.8586 

415.85 

6.8875 

6.0977 

416.37 

6.6852  +■  7 

6.228S  -  6 

416.89 

6.4893 

6.4242 

,  417.41 

6.2997 

6.6259 

417.93 

418.45 

6.1161 

5.9382 

6.0J33 

7.046“ 

418,97 

5,7660 

7.2662 

419.49 

420.00 

HR 

7,4qiq 

7.7241 

420.52 

5.2810 

7.9628 

tel. 03 

5.1294 

8.2083 

34000 

34200 

34400 

34600 

34800 

35OOO 

35200 

35400 

35600 

35800 


33819  9.7026 
34017  9.7020 
34215  9*7014 
34413  9.7006 
34611  9.7002 
34808  9.6995 
35006  9.6989 
35204  9.6903 
3540B  9.6977 
35600  9.6971 


9.5001;-  3 
9.2168 
8.9426 
8.6772 
8.4204 
8.1717 
7.9310 


7.6979 

7.4723 

7.2537 


36OOO 

36200 

36400 

36600 

36800 

37000 

37200 

37400 

376OO 

37800 


35797 

35995 

36193 

36390 

36588 

36786 

36984 

37181 

37379 

37577 


9.6965 

9.6959 

9.6953 

9.6947 

9.6941 

9.6935 

9.6929 

9.6923 

m 


7.0421 

6.8372 

6.6386 

6.4463 

6.2601 

6.0796 

5.9048 

5.7353 

1:81? 


7.1923  1.9968  +23 

7.2104  1.9374 

7.2284  1.8799 

7.2464  1.8242 

7.2644  1 .7705 

7.2824  1.7182 

7.3004  1.6677 

7.3185  1.6187 

7.3365  1.5714 

7.3545  1.5255 


421.55  4.9024  +  7 

422.05  4.6401 

422.50  4.7021 

423.09  4.5684 

423.60  4.4388 

424.11  4.3132 

424,63 — 4.1914 
425.14  4.0734 

425.65  3.9590 

426.16  3.8480 


8.4607  -  6 
8.7202 
8.9870 
9.2613 


9.5432 

9.8330 

1.0131  -  5 

1.0437 

1.0751 

1.1075 


7.3725 

7.3905 

7.4086 

7.4266 

7.4446 

7.4627 

7.480? 

7.4987 

m 


1.4811  +23 

1.4381 

1.3964 

1.3561 

1.3170 

1.2791 

1.2424 

1.2068 

1.1723 

1,1389 


426.66 

427.17 

427.68 
1^8. 19 

428.69 

429.20 

429.70 

430.21 

m 


5.7*55 

3.6362 

3.5350 

3.4369 

3.3417 

3.2494 

3.1599 

3.0730 

2.9887 

2.9070 


+•7 


-5 


38000 

38200 

30400 

30600 

388OO 

39OOO 

59*00 

39400 

39600 

39800 


37774 

37972 

38169 

30367 

38565 

38762 

39157 

39355 

39552 


9.6904 

9.6890 

9.6892 

9.6606 

9.6800 

9,6874 

a  sci/fn 

>#WWW 

9.6662 

9.6856 

9.6850 


5.2579 

5.1085 

4.9636 

4.8232 

4.6871 

4.5551 

I. 

-r#-rfc  I  • 

4.3031 

4,1827 

4,0660 


-  3 


7.5528 
7. 5708 
7.5889 
7.6069 
7.6250 
7.6430 

7  .<510 

716791 

7.6971 

7.7152 


1.1066  +23 
1.0752 
1.0447 
1.0153 
9,8666  +22 
9.5894 
a  *50? 

9  i 0600 

8.8072 

8,5620 


431.71  2.8276  +■  7 

432.22  2,7506 

432.72  2,6759 

433.22  2,6033 

433.72  2.5329 

434.22  2.4646 

434.71  2.3003 

435.21  2.333? 

435.71  8.2714 

436.21  2.2106 


1.5713 

I.6I7I 

1.6641 

1.7123 

1.7818 

1.8126 

1.8648 

1.9183 

1.9732 


5 


4COCO  39750 
uoeoo  399i»-7 
40400  40145 
40600  40042 
40600  40940 
41000  40737 
41200  40935 
41400  41132 
41600  41330 
41800  41527 


9.6844  3.9529 
9.6838  3.8431 
9.6852  3.7366 
9.6826  3.6333 
9.6820  3.5331 
9.6814  3.4359 
9.6808  3.3416 
9,6801  3.2500 
9=6795  3=1612 
9.6789  5.0750 


7.7332 

7.7513 

7.7693 

7.7874 

7.8054 

7.8835 

7.8415 

7.8596 

7.8776 

7.8957 


6.3242  +22 

8.0935 

7.8696 

7.6527 

7.4421 

7.2378 

7.0395 

6,8471 

6.6604 

6.4*791 


436.70  2.1517  +  7 
437.20  2.0944 

437.69  2.0588 
458.19  1.9848 

438.68  1.9524 

439.17  1.8815 

439.67  1 .8320 

440,16  1.7839 

440.65  1.737® 

441.14  1.691B 


2.0096  -  5 

!:3S 

2.2077 

2.2701 

2.33te 

2.4000 

2.4674 

2.5366 

2.6075 
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ALTITUDE 
Z,  m  II,  m'  ( 

48000  41724 
42200  41982 
48400  48119 

t.A/Aft 

•KUVA/  tejMV 

42300  48514 
43000  48711 
43800  48908 
43400  43106 
43600  43303 
43800  43500 

44000  43698 
44800  43695 
44400  44098 
446 CO  44289 
44600  44466 
45000  44664 
45200  44881 
45400  45078 
456OO  45875 
458OO  45478 


46000 

46800 

46400 

46600 

46800 

47000 

47800 

47400 

47600 

47800 

48000 
48B  00 
48400 
48600 
48800 
49000 
49800 
49400 
49600 
49800 

50000 

50500 

51000 

51500 

5BOOO 

58500 

53000 

53500 

54000 

54500 


ACCEL. 

OF  SPECIFIC 
UDE  GRAV.  WEIGHT 
‘  o  /*  -3 

H,  m'  g,msec  cot  kg/  m'L 


SCALE 

HEIGHT 


NUMBER 

DENSITY 


PART. 

SPEED 


COLL. 

FREQ. 


MEAN 
FREE  PATH 


47640 

46831 

48488 

48685 

468B8 

49019 

49816 

49413 


9*6783 

9.6777 

9.6771 

n  ^*76e 
■pwV  fO/ 

9.6759 

9.6753 

9.6747 

9.6741 

9.6735 

9.6729 

9.6783 

9.6717 

9.6711 

9.6705 

9.6699 

9.6695 

9.6687 

9.6661 

9.6674 

9.6668 

9.6662 

9.6656 

9.6650 

9.6644 

9.6638 

9.6638 

9.6626 

9.6620 

9.6614 

9.6608 

9.6608 

9.6596 

9.6590 

9.6584 

9.6578 

?:IUS 

9-5560 

286 

9.654e 

9.6567 

9.6518 

9.6497 

9.6481 

9.6466 

V.wjj 

9.(5436 

9.6481 

9.6406 

9.*391 
9.6376 
9.6361 
9.6346 
9.6331 
9.6316 
9.6301 
9.688 6 
9.6271 
9.6CJS 


2.9913  -  3 
8.9101 

2,8313 

O  ^CliA 

•  I  / 


2.5383 

£.4703 

8.4043 

8.3408 

2.8779  -  3 
2.8174 
2.1587 
2.1016 
2.0468 
1.9983 
1.9400 
UCiQy* 
1.8396 
1.7917 

1.7451  -  3 
1.6998 
1.6557 
1.6189 
1.5712 
1.5307 
1.4914 
1.4539 
1.4196 
1.3861 

1.3534  -  3 
1.3815 
1.2903 
1.2599 
1.8301 
1.8011 
1.1788 
1.1451 
1.1181 
1.0918 

1.0660  -  3 

1.0043 
9.4616  -  4 
8.9139 
8.3980 
7.?120 
T.4W 

7.CB90 

6.6786 

6.3381 

6.0064  -  4 

3.6950 

5,3975 

5.1134 

4.6481 

4.5631 

4.3361 

4,1005 

3.8759 

3.6618 


Hg,  km 

n 

n,  m 

V,  m  sec"1. 

v,  sec'*1 

L,  m 

7.9137 

6.3032  -*28 

441.65 

1.6477  +  7 

2.6803  -  5 

7.9318 

6.1325 

448.12 

1.6048 

2.7549 

7.9498 

5.9668 

448.61 

1,5632 

2.3315 

7.9679 

5,8059 

443,10 

1,5»7 

O.QfOQ 

—  »  jr  —  +  * 

7.9860 

5.6497 

443*.  59 

1.4834  . 

2.9904 

8.0040 

5.4980 

444.08 

1.4451 

3.072? 

8.0281 

5.3507 

444.56 

1.4080 

3.1574 

8,0401 

5.2077 

445.05 

1o3718 

3.2442 

8.0588 

5.0609 

445.53 

1.3367 

3.3330 

8.0763 

4.9340 

446.08 

1.30e6 

3.4841 

8,0943 

4.8050  428 

446.50 

1.8694  +  7 

3.5175  -  5 

8.1184 

4.6758 

446.99 

1.8371 

3.6133 

8.1305 

4.5588 

447.47, 

1.2057 

3.7114 

8.1466 

8.1666 

6.1647 

6.8086 

6,8806 

8.8369 

8.8570 

6.8751 

6.2938 

8.3118 

6,3893 

8.3474 

8.3655 

8.3836 

8.3973 

8.3978 

8.3983 

8.398? 

8.3994 

« 

8.4009 

0.4015 

8.4020 

8.4085 

6.4030 

8.4036 

6.4041 

8.4054 

8.4067 

8.4060 
8.4093 
8.4107 
5.4ixu 

8.4061 
8.3416 
8.8770 

8.2124 

8.1479 

8.0833 

8.0187 

7.9540 

7.8894 

7,8848 

f.  f6« 

7.6955 

7.6308 


4,4321 

4.3155 

4.2081 

4.0980 

3.9850 

3.8811 

3.7800 

3.6818  426 

3.5864 

3.4936 

3.4055 

3.3158 

3.2306 

3.1478 

3.0688 

8.9966 

8.9261 

8.8578  428 

2.7900 

8.7843 

8.6602 

8.5976 

288 

2.4186 

8.3617 

2.5068 

8.8519  422 

8.1819 

1.9993 

1.8839 

1.7731 

1,6787 

1.4865 

1.4114 

1.3395 

1.8706  428 

1.2051 

1.11)85 

1.0884 

1.0851 

9.7044  421 

9.1827 

8.6851 

8.21GS 

7.7584 


&£8 

446.98 
449.40 

449.88 
450.36 
450.84 

451.38 

451.80 
458.28 
458.75 
453.23 
453.71 

454.16 
454.54 
454.54 
454.54 

454.54 

454.54 

454.54 

454.54 

454.54 

454.34 
454.54 
454.54 
454.54 

454.54 

434.54 

454.54 
454.54 
454.54 
454.54 

454.54 

•  _t.  -t 

*»?*•?* 

454.35 

458.56 

450.77 

448.98 

447.17 

445.36 

443.55 

441.78 

439.89 
438.05 

436.80 
434.35 
432.48 


1.175® 

1.1455 

1.1166 

1.0885 

1.0618 

1.0546 

1.008? 

9.8356  +  6 

9.5908 

9.3586 

9.1809 

8.8953 

8.6758 

0.4688 

0.8564 

8.0681 

7.8784 

7.6871  +  6 

7.5062  v 
7.3896 

m  , 

6.8844 

6.6638 

6.5071 

5.3791 

5.0685 

4.7759 

4.5005 

4.i4w7 
3.9975 
3.7807 
3. 5740 

3.3778  ♦  6 
3.1897 
3.0114 
8.8416 
2.6802 
2.5867 
2.3809 
8.8484 
2,1109 
1.9661 


3.8119 

3.9149 

4.0805 

4.1867 

4.2395 

4.3531 

4.4695 

4.5886  -  5 
4.7108 

5.0958 

5.8896 

5.3618 

5.5053 

5.6380 

5.7739 

5.9130  -  5 
6.0555 
6.8014 
6.3508 
*  6.5059 
(  6.6605 
1  6.8810 
6.9853 

7.1536 

7.3259 

7.5083  -  5 


8.4501 
8.9679 
9.5173  , 

1.0100  -  4 

1.W||J 

1.1366 

1.1970 

1.8615 

1.3894  -  4 

1.4019 

1.4789 

1.5609 

1.6481 

1,7409 

1.8398 

1.9458 

2,0577 

2.1776 
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ACCEL. 

OF 

SPECIFIC 

SCALE 

ALTITUDE 

GRAV. 

WEIGHT 

HEIGHT 

Z,  m 

II ,  m' 

g,  msec" 

2  co,  leg/  m"3 

:'Vko 

60000 

59439 

9.6241 

3.4579  -  4 

7.5662 

60500 

59930 

9.6226 

3.2638 

7.5015 

61000 

60420 

9.6211 

3.C790 

7.4368 

61500 

609II 

61401 

9.6196 

2.9032 

7.37*1 

62000 

9.6181 

2.7560 

7.3074 

62500 

61891 

9.6166 

2.5771 

7.2426 

63000 

62382 

9.6151 

2.4262 

7.1779 

635OO 

62872 

9.6136 

2.2828 

7.1132 

64000 

63362 

9.6121 

2.1467 

'  7.0484 

64500 

63852 

9.6106 

2.0176 

6.9837 

65OOO 

64342 

9.6091 

1.8951  -  4 

6.9189 

65500 

64832 

9.6076 

1.7791 

6,8541 

66000 

65322 

9.6061 

,1.6691 

6.7893 

665OO 

658IZ 

9.6046 

1.56§0 

6.7245 

67000 

66301 

9.6031 

?  1.4665 

6.6597 

67500 

66791 

9.6016 

1.3733 

6.5949 

66000 

67280 

9.6001 

1.2851 

6.5300 

68500 

67770 

9.5967 

1.2019 

6.4652 

69000 

68259 

9.5972 

1.1233 

6.4003 

69500 

68748 

9.5957 

1.0491 

6.3354 

70000 

69238 

9.5942 

9.7911  -  5 

6.2706 

70500 

69727 

9.5927 

9.1314 

6.2057 

71000 

70M6 

9.5912 

6.5100 

6.1406 

71500 

7070? 

9.5897 

7.9249 

6.0759 

72000 

71194 

9.5882 

7,3744 

6.0110 

72500 

71682 

9.5867 

6.8568 

5.9460, 

73000 

72171 

9.5852 

6.3704 

5.6811 

73500 

72660 

9.5837 

5.9138  . 

5.4853 

5.8162 

74000 

73148 

9.5822 

5.7512 

74500 

73637 

9.5808 

5.0835  ' 

5.6662 

75000 

88 

9.5793 

4.7070  -  5 

5.8212 

75500 

9.578 

4.354 

5.556 

5.491 

76000 

75102 

9.576 

4.025 

76500 

75590 

9.575 

3.716 

5.426 

77000 

77500 

78000 

77054 

9*73 

9.572 

9.570 

3.428 

3.160 

2.909 

5.361 

5.296 

5.251 

78500 

tm 

9.569 

,2.676 

5.166 

79000 

78050 

9.567 

/  2.458  A  „ 

5.101 

79500 

78518 

9.566 

2.256 

5.036 

60000 

79006 

9.564 

2.068  -  5 

4.972 

80500 

79493 

9.563 

1.870 

4.972 

81000 

81500 

X 

9.561 

9.560 

1.691 

1.529 

4-973 

4.974 

02000 

IX 

9.558 

1.382 

4.975 

62500 

9.557 

1.250 

4.976 

83000 

81930 

9.555 

1.130 

4.976 

©500 

64000 

8e4l7 

82904 

9.554 

9=553 

i.ae2 

9,243  -  6 

4.977 

4.978 

84500 

85391 

9.551 

8.358 

4.979 

85000 

85500 

83  djQ 
84365 

9.550 

9.548 

7.559  -  6 
6.835 

4.979 

4.980 

86000 

84852 

9.547 

6.182 

4.981 

865OO 

85339 

9,545 

5.590 

4.98Q 

87000 

95825 

9.544 

5,056 

4.962 

87500 

86312 

9.542 

4.572 

4.983 

86000 

96798 

9.541 

4.135 

4.984 

88500 

87285 

9.539 

3.740 

4.985 

69000 

87771 

98257 

9.538 

3=383 

4.966 

09500 

9.556 

3.059 

4.986 

NUMBER 

PART. 

COLL. 

MEAN 

DENSITY 

SPEED 

FREQ.  FREE  PATH 

O 

V,  m sec"^ 

v,sec'* 

L,  m 

7.3275  +21 

6,9172 

6.5266 

6.1549 

5.8014 

430.61 
428. ?4 
426.85 

l  —  1 

I.8677  +  6 

1.7554 

1.6490 

-  — 1  — 

i.y*oz 

1.4527 

2.3056  -  4 
2.4424 

2.5886 

2.  f449 
2.9122 

423.05 

5.4654 

421.14 

1.3624 

3.0912 

5.1460 

419*22 

I.2769 

3.2831 

4.6426 

417.30 

1.1961 

3.4887 

4.5546 

415.36 

1.1198 

,3.7093 

4.2813 

413.42 

1.0477 

3.9461 

4.0221  +21 

411.46 

9.7957  +  5 

4.2004  -  4 

3.7764 

3.5435 

409.50 

407.53 

m 

4.4738 

4.7677 

3.3230 

405.55 

7.9767 

5,0641 

3.1143 

403.56 

7.4390 

5.4249 

2.9168 

401.56 

6,9327 

5.7922 

2.7301 

399.55 

6.4564 

6.1883 

2.5536 

397.53 

6.0086 

6.6159 

2.3870 

395.50 

5.5878 

7.0770 

2.2257 

393.46 

5.l9e6 

7.5772 

2.0813  +21 

391.41 

4.8217  ♦  5 

8.1175  -  4 

1.9413 

389.35 

4.4739 

8.7026 

1.8095  :i 

337.27 

4.1479 

9.3367 

1.6854  | 

385.19 

3.8425 

1.0024  -  3 

1.5685 

1.4587 

383.10 

3.5967 

1.0771 

380.99 

3.2694 

1.1562 

1.2465 

1.3554 

378.88 

3.0396 

1.2584  „ 

376.75 

2.8063 

1.5425  - 
1.4472 

1.1674 

574.61 

2.5886 

1.0821 

372.46 

2.3856 

1.5613 

1.0021  +21 

370.30 

2.1964  ♦  5 

1.6859  -  3 

9.272  +20 

368.1 

2.020 

1.822 

8.571 

365.9 

1.857 

1.971 

7.916 

363.7 

1.704 

2.134 

7.304 

361.5 

1.563 

2.313 

6.732 

359.3 

1.432 

2V510 

6.199 

357.1 

1.310 

2.725 

5.703 

354.8 

1.190 

2.963 

5.240 

352.5 

1.093  . 

3.224 

4.810 

350.2 

9.972  +4 

3.512 

4.410  +20 

348.0 

9.002  ♦  4 

3.831  -  3 

3.988 

348.0 

8.213 

4.237 

3.606 

348.0 

7.428 

4.685 

3.261 

348.0 

0.717 

5.180 

2.949 

348,0 

1:82 

5.72? 

2.667 

348.0 

6.334 

2.412 

348.0 

4.969 

4.494 

7.009 

2.182 

348.0 

7.743 

1,97? 

348.0 

4.064 

8.562 

9.466 

1.785 

348.0 

3.676 

1.614  +20 

348.0 

3,3@5  ♦  4 

1.047  -  2 

1.460 

348.0 

3.007 

1.157 

1.321 

348.0 

2.720 

;sij 

1.194 

348,0 

2.460 

1.580 

348.0 

2.225 

1.564 

9.772  +19 

348.0 

2.013 

1.729 

8.840 

348.0 

1.821 

1.911 

7.996 

348.0 

1.647 

2.113 

7-233 

348.0 

1.490 

’2. 35o 

6.543 

348,0 

1.348 

2.5fle 

59 


altitude 

Z,jn  H,m' 


90000 

905OO 

91000 

r/V» 

92000 

92500 

93000 

93500 

94000 

94500 

95000 

95500 

96000 

96500 

97000 

97500 

98OOO 

96500 

99000 

99500 

100000 

101000 

1CBOOO 

103000 

io4ooo 

105000 

106000 

107000 

108000 

109000 

110000 

111000 

11*000 

113000 

114000 

115000 

116000 

117000 

118000 

119000 

1*0000 

1*1000 

18*000 

1*5000 

1*4000 

1*5000 


1*9000 

130000 

131000 

13*000 

133000 

134000 

135000 

136000 

137000 

139000 

139000 


88743 

89230 

89716 

AG£02 

90687 

91173 

91659 

92145 

92630 

93116 

& 

94572 

95057 

95542 

96027 

96512 

96997 

97482 

97966 

98451 

994*0 

10038? 

101358 

10*3*6 

105*94 

104*61 

105229 

106196 

10716* 

108129 

109095 

110061 

1110*6 

111991 

11*956 

113921 

114885 

115849 

116813 

117777 

118740 

1W« 

1*0665 

1*16*7 

122599 

1*3531 

1*451* 

1*5473 

1*6434 

1*7395 

120355 

1*9315 

130*74 

131233 

13*19* 

153151 

134109 

!3<?o6A 

1360*5 


ACCEL. 

OF 

GRAV. 

-2 

g,  msec 

9.535 

9.533 
9.532 
9.5*0 
9*.  529 
9.527 
9.526 
9.524 
9.523 
9.521 

9.520 

9.518 

9.517 

0.516 

9.514 

9.513 

9.511 

9.510 

9.506 

9.507 

9.505 
I  9.502 
l  9.499 
I  9.496 
i  9.493 
k  9.491 
I  9.488 
>  9.485 

S  9.482 
!  9.479 


SPECIFIC 

WEIGHT 

'■  t  -3 


9.476 

9.473 

1:8? 

9.464 

9.461 

9.458 

9.455 

9.452 

9.450 


2.76?  ■ 

2.509 

2.264 

2.CP58 

1.824 

1.635 

1.467 

1.318 

1.185 

1.067 

9.623 

8.686 

7.848 

7.099 

6.4*9 

5.827 

5.288 

4.803 

4.366 

3.974 

5.619 

3.011 

*.514 

8.106 

1.770 

1.499 

1.86* 

1.054 

0.466 

6.917 

5.730 

4.805 

tit 

3.008 

fi.616 

2.891 

2*018 

1.789 

1.593 


9.444 

9.441 

9.438 

9.435 

9.43* 

A  UlA 

YM 

9.4*3 

9.4*0 

9.417 

9.415 

9.412 

9.409 

9.406 

9.409 

9.400 

9.397 

0.W 

9.391 


SCALE 

HEIGHT 

H  ,  1cm 

4.987 

4.988 

4.989 
5.014 
5.073 
5.132 
5.192 
5.251 
5.310 
5.370 


5.717 

tit 

4.573 

4.862 

3.979 

3.722 

3.486 

3.271 

3.073 


6.0*3 

6.14* 

6.*61 

6.38O 

6.500 

6.619, 

6.738 

6.963 

tit 

8.731 
9.319 
9.908 
10.50 
11.09 
11.67 
1S.26 
18.05 
13.44 
14 .03 

14.6* 

15.21 

15.80 

n 

17.57 

lfl.16 

10^76 

19.35 

19.S* 

80.53 

*1.18 

*1.71 

*8.31 

*8.90 

*3.49 


NUMBER 

DENSITY 

„  -3 

n,  rn 

5.918  +19 

5.354 

4.845 

4.361 

3.904 

3.500 

3.141 

2.823 

2.540 

2.288 

2.063  *1« 
1.863 
1.684 
1.524 
1.380 
1.251 
1.136 
1.052 
9.384  +1 
0.542 

7.7©  +1 
6.479 
5.413 
4.537 
3.816 
3.219 
*.7*4 
2,276 
1.830 
1.496 

1.*40  +1 
1.040 
8.8*3  +1 
7.555 

6*S2 

5.678 

4.975 

4.387 

3.890 

3.467 

3.105  * 
8.793 
2.522 
2.28? 
*.060 
1,099 
1.7^8 
1.596 
1.469 
1.356 


1.254  +17 
1.163 
1.080 
1.006 

9.38O  +16 

8.764 

8.205 

7.691 

7.22* 

6.791 


PART. 

SPEED 

V,  msec" 

348.0 

348.0 

348.0 

348.8 

350.9 

352.9 

354.9 

356.9 

358.9 

360.8 

365.8 

364.7 

366.7 
368.6 
370.5 

372.4 

374.3 

376.2 
1  378.1 

380.0 

I  381.8 

385.5 

389.2 

392.8 

396.4 


COLL.  MEAN 
FREQ.  FREE  PATH 

1  T  VYI 


1.819  +  4 
1.105 

9.976  +  3 
9.004 

а. ios 
7.310 

б. 596 
5.963 
5.395 
4.867 

4.431  +  3 

4.022 

3.655 

3.324 

3.C27 

2.758 
2.516 
2.298 
2.100 
1.921 

1.759  +3 
1.479 
1.247 
1.055 

8.953  +2 
7.681 
6.506 


9S 

486.8 
505.0 

516.9 
530.3 
543.5 

9 3 

581.1 


2S:2 

616.3 

66o!4 

671.0 

681.4 

691.6 

701.7 

711.6 
7*1.4 
731.0 

740.6 
750.0 

759.3 

768.4 

777.5 
786.4 


3.368  +2 
2.515 
8.553 
2.850 
1.996 
1,782 
1.600 
1.444 
1.310 
1*192 

1.090  +2 
9.998  +  1 
9.20* 

1:8? 

6.337 

5.9*4 

5.549 

5.808  +  1 

4.612 

4.351 

4.111 

5.891 

3.687 

3.498 

3.3*3 

3.161 


2.035  -« 
3.156 

3.488 
3.874 
4.327 
4.827 
5.378 
5.985 
6,652 
7.384 

8.188  -  2 
9.069 
1.005  -  1 
1.100 
1.224 
1.550 

1.488 
1.637 
1.800 
1.978 

2,171  -1 
2.607 
3.121 
3.724 
4.4*8 
,  5.*48 
6.20* 

7.4*3 
9.*33 
1.130  +  0 

1.363  +  0 

1.6*4 . 

1.915 

*.*36 

*.589 

8.975 

3.596 


5.441  +  0 
6.049 
6.696 
7.388 
8.1*8 
0.898 
9.720 
1*039  +  » 
1.150 
1.246 

1.347  +  1 
1.453 
1.564 
1.680 
1.801 
1.9*8 
2.060 
8.197 
2.339 
2.488 


60 


il 

j; 

ACCEL. 


OF 

SPECIFIC 

SCALE 

NUMB 

SR 

PART. 

COLL. 

MEAN 

ALTITUDE 

GRAY. 

WEIGHT 

HEIGHT 

DENSITY 

SPEED 

FREQ. 

FREE  PATH 

Z,  rn 

0 

H,  mf  gtmsec~ 

_8 

M 

3 

1 

■w 

Hg,km 

n,  m“ 

3 

V,  jn  sec'1 

v, sec'1 

L,  m 

t 40000 

134983 

9.389 

2.892  -  9 

26.46 

6.395 

+16 

795.3 

3.010 

•f  1 

2,642 

+  1 

)  41 000 

137940 

9.386 

2.724 

27.05 

6.031 

804.0 

2.870 

2.801 

142000 

138897 

1 39854 

9.383 

2.570 

27.64 

5.694 

812.7 

2.739 

2.967 

1 43000 

Q  'SA/'I 

2.428 

28.24 

821.3 

2.617 

3.138 

144000 

140810 

9.377 

2.296 

28.33 

5.096 

829.7 

2.503 

3.316 

145000 

l4l  766 

9.374 

2.173 

29.43 

4.829 

838.1 

2.395 

3.499 

146000 

142722 

9.371 

2.060 

30.02 

4.581 

846.4 

S2-.295 

3.688 

147000 

143677 

9.368 

1.954 

30.62 

4.350 

854.6 

2.201 

3.884 

148000 

144632 

9.365 

IJ856 

31 .21 

4.135 

862.7 

2.112 

4.085 

149000 

145587 

9.363 

1.764 

31.81 

3.935 

870.8 

2.028 

4.293 

150000 

1 1+6542 

9.360 

1.679  -  9 

32.40 

3.748 

+16 

878.8 

1.950 

+  1 

4.507 

+  1 

151O0O 

147496 

9.357 

1.599 

33.00 

3.573 

886.7 

1.075 

4.729 

152000 

148450 

9.354 

1.524 

33.59 

3,410 

894.5 

1.805 

4.955 

155000 

149404 

r\  *ci 

1.454 

34.19 

.3r>56 

' 

902.3 

1 .739 

5.108 

154000 

150357 

9,348 

1.388 

34.78 

3.112 

2i977 

910.6 

1.676 

5.428 

155000 

151510 

9.'345 

1.326 

35.38 

917.6 

1.617 

5.675 

156OOO 

152263 

§.342 

1.268 

35.99 

2.850 

925.1 

1.561 

5.928 

157000 

153216 

9.340 

1.214 

36.57 

2.730 

932,6 

1.507 

6.188 

158000 

154168 

9.337 

1.162 

37.17 

2.618 

940.1 

1.457 

6.454 

159000 

155120 

9.334 

1.114 

37.77 

2.511 

947,4 

1.408 

6.727 

160000 

1 56071 

9.331 

1.068  -  9 

38.36 

2.411 

+16 

954.7 

1.363 

+  1 

7.007 

+  1 

161000 

157023 

9.32B 

1.025 

38.96 

2.316 

962.0 

1.319 

7.293 

162000 

15797»» 

j]  9.325 

9.840  -10 

39.56 

2.227 

969.2 

1.277 

7.587 

165000 

158924 

il  9.322 

9.453 

40.16 

2.142 

976.3 

1.238 

7.887 

164000 

159875 

9.320 

9.087 

40.75 

2.062 

983.4- 

1.200 

6.194 

165000 

160625 

9.317 

8.794 

4l.t0 

1 .990 

967.4 

1.168 

8.456 

166000 

161775 

9.314 

8.520 

41.40  ■, 

,  1.958 

1!  .« 

990.9 

1.137 

8.716 

167000 

168000 

162725 

163674 

9.311 

9.308 

8.256 

8.003 

41,71 

42.01 

1.881 

1.826 

994.4  \ 
997.9 

1.107 

1.078 

8.982 

9.253 

169000 

164623 

9.305 

7.759 

42.32 

1.773 

1001. 

I.05I 

9.530 

170000 

165572 

9.302 

7.524  -10 

42.62 

1.722 

+16 

1005. 

1.024 

+  1 

9.013 

+  1 

171000 

166520 

9.500 

7.298 

42.93 

1.672 

1006. 

9.981 

+  0 

1.010 

+  2 

172000 

167468 

l684l6 

9.297 

7.080 

43.24 

1.625 

1012. 

9.731 

1 .040 

173000 

9.294 

6.870 

43.54 

1.579 

1015. 

II.49O 

9.236 

1.070 

174000 

169364 

9.291 

6.667 

43.85 

1.535 

1019. 

1.100 

-  . . - 

175000 

170311 

9.288 

6.479 

44.11 

1.495 

1021. 

9.036 

1.130 

176000 

177000 

178000 

171258 

172205 

173151 

174097 

9.285 

9.282 

9.280 

6.312 

44.27 

— J.J.  ka 

1.458 

— 1t423 

1.389 

1023. 

-  1025. 
1026. 

8.831 

1.150 

1  1 A7 

0#149 

5.990 

44.59 

8.440 

1.216 

179000 

9.277 

5.837 

44.75 

1.356 

1028. 

8.253 

1.246 

180000 

175043 

9.274 

5.688  -10 

44.91 

1.324 

4-16 

1030. 

8.070 

+  0 

1.276 

+  2 

181000 

175988 

9.271 

5.543 

45.07  ; 

1.293 

1031.  . 

7.893 

1.307 

182000 

176934 

9.268 

5.402 

45.23 

1.265 

1033. 

7.721 

,1.330 

185OOO 

177879 

9.265 

5.266 

45.39 

1.233 

1035.  ‘ 

7.554 

1.370 

1.402 

184000 

178823 

179768 

9.263 

5.133 

45.55 

1.205 

\ 

1036. 

7.392 

185OOO 

9.260 

5.004 

45.71 

1.177 

IO38. 

7.234 

1.435 

1 86000 

180712 

9.257 

4.379 

HJ.UI  ... 

m  a  r>r\ 

?*i;w 

1040. 

7.060 

6.930 

1  .460 

187000 

iflaooo 

181656 

9.254 

4.757 

46,03 

1.124 

1041. 

1.503 

182599 

9.251 

4.639 

46.19 

1.099 

1.074 

1043. 

6.784 

1.530 

189000 

183542 

9.248 

4.524 

46.35 

1045. 

6.642 

1.573 

190000 

184485 

9.246 

4.412  -10 

46.51 

1.050 

+16 

1046. 

6.503 

+  0 

1.609 

+  2 

191000 

165428 

9.243 

4.304 

46.67 

1.026 

1048. 

6.368 

1 .646 

192000 

186370 

9.240 

4.198 

46.83 

1.004 

1050. 

6.236 

1.603 

193000 

187312 

9.237 

4.096 

46.99 

9.013 

+15 

1051. 

6.107 

1.722 

194000 

188254 

9.234 

3.996 

47.15 

9.596 

1053. 

5.961 

1.761 

1.000 

195O00 

169196 

9.231 

3.899 

47.31 

9.385 

1055. 

5.858 

196000 

190137 

9.229 

3.805 

47.47 

9.179 

1056. 

5.739 

1.84V 

197000 

191078 

9.226 

3.713 

47.63 

8.978 

1058. 

5.622 

1,882 

198000 

192018 

9.223 

3.624 

47.80 

8,793 

1060. 

5.508 

1.924 

199000 

192959 

9.220 

3.537 

47.96 

8.592 

1061. 

5.397 

1.966 
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ACCEL. 

OF  SPECIFIC  SCALE 

altitude  grav.  weight  height 

Z,m  H,m’  g.rnsec'2  m,kg/ni  Hs,km 

200000  193899  9.217  3.452  -10  46.12 

201000  194839  9.215  3-370  48.28 

202000  195773  9.212  3.290  46.44 

203000  196717  9.209  3.212  48.60 

204000  197656  9.206  3.137  48. (b 

205000  196595  9.203  3.063  48.92 

206000  199533  9.201  2.991  49.08 

207000  200471  9.198  2.923  49.22 

208000  201409  9.195  2.857  49.34 

209000  202346  9.192  2.793  49.46 

210000  203284  9.189  2.731  -10  49.58 

211000  204220  9.187  2.670  49.69 

212000  205157  9.184  2.611  49.81 

213000  206093  9.181  2.553  49.93 

214000  207030  9.178  2.497  50.05 

215000  207965  9.175  2.442  50.16 

216000  208901  9.173  2.388  50.28 

217000  209836  9.170  2.335  50.40 

218000  210771  9.167  2.284  50.52 

219000  211706  9.164  2.234  50.64 

220000  212640  9.161  2>l86  -10  50.75 

221000  213574  9.159  2.138  50.87 

222000  214508  9.156  2.092  50.99 

203000  215441  9.153  2.046  51.11 

224000  216374  9.150  2.002  51.23 

225090  217307  9.148  1.959  51.34 

226000  218240  9.145  1.917  51.46 

227000  219172  9.142  1.876  51.58 

228600  220104  9.139  1.835  51.70 

229000  221036  9-136  I.796  51*02 


NUMBER 

PART. 

COLL. 

MEAN 

DENSITY 

SPEED 

FREQ. 

FREE  PATH 

n,  m"2 

V,  m  see"* 

v, sec'* 

L,  m 

6.406  +15 

1063. 

5.288 

+  0  2.010  +  2 

8.225 

1064. 

5.162 

2.054 

8.049 

1066. 

5.078 

2.099 

7.877 

1 068. 

4.977 

2.145 

7.709 

IO69. 

4.878 

2.192 

7.545 

1071. 

4.782 

2.239 

7.385 

1072. 

4,688 

2.288 

7.233 

1074. 

4.597 

2.336 

7.087 

1075. 

4.509 

2.384 

6.945 

1076. 

4.423 

2.433 

6.805  +1.5 

1077. 

4.339 

+  0  2.483  +  2 

6.669 

1078. 

4.256 

2.533 

6.536 

1079. 

4.176 

2.585 

6.406 

1080. 

4.097 

2.637 

6.279 

1082. 

4.019 

2,691 

6.154 

1083. 

3.944 

2.745 

6.033 

1084. 

3.870 

2.800 

5.914 

1085. 

3.797 

2.857 

5.798 

1086. 

3.72? 

2.914 

?.684 

1087. 

3.657 

2.972 

5.573  +15 

1080. 

3.569 

+  0  3.032  +  2 

5.464 

1089. 

3.523 

3.092 

5.358 

1090. 

3.458 

3.153 

5-253 

1091. 

3.394 

3.216 

5.152 

1093. 

3.331 

3.279 

5.052 

1094. 

3.270 

3^ 

4.955 

1095. 

3.210- 

3.410  - 

4.859 

1O96. 

3.152 

3.477 

4,766 

1097. 

3.094 

H4?  “ 

4.675 

1098. 

3.038 

3.614 

62 


ACCEL. 

OF  ,  SPECIFIC  SCALE 
ALTITUDE  GRAVi  WEIGHT  HEIGHT 

ft  ...  T.T  . _ 1  ~  V.f  ~“3  T.7  1  r W1 


Z,  m 

II,  m'  g 

mafic’2 

co,  leg/  nf3 

I-Is,lcm 

260000 

249782 

9.031 

9.408  -11 

55.-50 

261000 

2  50705 

9.  d&3 

9.221 

55.62 

262000 

251627 

9.04§5 

9.037 

55.73 

263000 

252550 

9.W3 

8.858 

55.85 

264000 

253472 

9.040 

8.682  , 

55.97 

265000 

254393 

9.037 

8.5* 

56.09 

266000 

255315 

,9.035 

8.343  , 

56.21 

267000 

256236 

9.032 

8.178 

56.33 

268000 

257157 

9.029 

8.017 

56.45 

269000 

258677 

9.026 

7.860 

56.57 

270000 

258998 

9.0?4 

7.706  -11 

56.69 

271000 

259918 

9.C21 

7.55b 

56.81 

272000 

260837 

9.018 

7.408 

56.93 

273000 

261757 

9.015 

7.264 

57.05 

274000 

262676 

9.013 

7.123 

57.17 

275000 

263595 

9.010 

6.985 

57.29 

276000 

264513 

9.OO7 

6,850 

57.41 

277000 

265432 

9.005 

6.718 

57.53 

278000 

266350 

9.002 

6.j589 

57.65 

279000, 

267268 

8.999 

57.77- 

NUMBER 

PART, 

COLL, 

MF.AJST 

DENSITY 

SPEED 

FREQ. 

FREE  PATH 

n,  m' 

3 

V,  m  sec"  * 

v ,  sec' 1 

L,  m 

2.620 

+15 

1131. 

1.754  +  0 

6,448  +  2 

2.573 

II32. 

1.724 

6.566 

2.527 

113?. 

1.695 

6.685 

2.482 

1134. 

1,666 

6.806 

2.438 

1135. 

1.638 

6.930 

2.395 

1136. 

1.610 

7.055 

2.352 

1137. 

1.583 

7.182 

2.311 

1138. 

1.557 

7.311 

2.270 

1139. 

1.531 

7.443 

2.230 

,, 

1.505 

7.576 

2.191 

+15 

1141. 

1.480  +  0 

7.712  +  2 

2.152 

1142. 

1.455 

7.850 

2.114 

1143. 

1 .431 

7.990 

2.078 

1144. 

1.40? 

8.132 

2.04l 

1145. 

1.384. 

8.277 

2.006 

1146. 

1.361 

8.423 

1.971 

1.937 

1146. 

1149. 

1.339 

1.317 

m 

1.903 

1150. 

1.295 

8.878 

1.870 

1151. 

1.274 

,  9.054 

280000 

268185 

3.996 

6,338  “11 

57.89 

1.838  +15 

1152. 

1.253  +  0 

9.193 

201000 

2691 02 

8.994 

6.217 

58.01 

1.806 

1153. 

1,232 

9.354 

282000 

270019 

8.991  0 

;■  6,098 

58.13 

1.775  Ji 

1154. 

1.212  ,  ,i(  . 

9.518 

283000 

270936 

-8.988 

,5.982 

58.25 

1.745 

1155. 

1.192 

9.684 

284000 

271053 

8,986 

5.868 

58.37 

1.715 

1156. 

1*173 

9.853 

285000 

272769 

8.983 

5.757 

58.49 

1.685 

1157. 

1.154 

1.002 

286000 

273685 

8.980 

5.647 

58.61 

1.637 

1158, 

1.135 

1.020 

287000 

274600 

8.977 

5.541 

58.73 

1,628 

1159. 

1.117 

1.058 

208000 

275515 

8.975 

5.436 

58.85 

1.601 

1160. 

1.099 

1.056 

289000 

276430- 

8.972 

5.334 

58.97 

1.573 

1161. 

1.081 

1.074 

290060 

291000 

292000 

293000 

294000 

29J000 

296000 

297000 

896000 

299000 


877345 

273260 

279174 

200000 

201001 

201915 

202828 

203?4l 

204653 

205568 


500000 

502OOO 

304000 

306000 

300000 

310000 

312000 

314000 

316000 

316900 


206478 

208301 

290123 

anifi'nii 

293764 

295583 

297400 

299217 

301053 

302847 


320000 
322 000 
32400 Q 
326000 
328000 
330000 
332000 
334000 
336000 
339000 


304661 
306473 
308884 
310094 
311905 
313711 
315518 
31  7384 
319129 
320932 


8.969 

3.967 

8.934 

8.961 

8.959 

8.956 

8.953 


8.951 

3.948 


8.. 

8.945 


8.942 
0.937 
8.932 
n  »6 
01921 
8.916 
8.91Q 
8,905 
8.900 
8,094 


8,089 

0,004 

0.878 

8.875 

8.860 

8.862 

8.857 

8.852 

8.846 

8.841 


5.233 

5.135 

w 

ts 

4.674 

4.587 

4.502 

4.419 


-11 


4.338 

4.180 

4.028 

3.003 

31743 

3.609 

3,480 

3,356 

3,237 

3.122 


-11 


3.013 

2.907 

2.805 

2.706 

2.6l4 

2.524 

2.437 

2.353 

2.273 

2.195 


59.09 

59.21 

59.33 

59.45 

59.57 

59.69 

59.81 

59.93 

60.05 

60.17 


60.29 

60.53 

60.77 

61.  OP 
61.26 
61  ,’50 
61.74 
61,98 
62.25 
62.47 


-11 


62.71 

62.95 

63.20 

63,44 

63.68 

63.92 

64.17 

64.41 

64.6? 

64.90 


1.547 

1.521 

1.495 

1.470 

1.445 

1.421 

1.397 

1.373 

1.350 

1.328 


+15 


1.306 

1.263 

1.221 

i'.lfll 

1,143 

1.105 

1.070 

1.035 

1.002 

9.695 


+15 


+14 


9.385 

9.085 

8.797 

8.518 

8.249 

7.969 

7.738 

7.496 

7.262 

T.036 


+14 


♦  2 


162, 

163. 

164. 

165. 

166. 

167. 

168, 

169. 

170. 

171. 


172. 

174. 

176. 

1Tfl. 

100. 

182. 

184. 

186. 

188. 

189. 


191. 

193. 

195. 

197. 

199. 

201. 

203. 

205, 

207. 

209. 


1.064 

1.046 

I.OJO 

1.013 

9.970 

9.810 

9;654 

9.500 


+  0 


+  3 


1.092  +3 
1.111 
1.130 
1.150 
1.169 
1.189 
1.210 
1.230 


9.350 

1.251 

9.201 

I.272 

9.056  -  1 

1.294 

+  3 

8.772 

1.338 

6.498 

%384 

0.234 

1.430 

7.9'78 

1.479 

7.731 

1.520 

7.493 

1.580 

7.263 

1.632 

7.041 

1.667 

6.826 

1.743 

6,618  -  1 

1.800 

+  3 

6,418 

1.860 

6.224 

1.921 

6.056 

1.965 

5.855 

2.040 

5.680 

2.115 

5.510 

2.163 

5.346 

2.254 

5.188 

2.326 

5.034 

2.401 

ACCEL. 

OF  SPECIFIC  SCALE 
ALTITUDE  GRAV.  WEIGHT  HEIGHT 

Z,m  H,m'  g,m  sec-"  o>,  kgf  m  Hs,kni 


’iUOOOO  322735  8.836  2.121  -11 

X 1  a'am  Trtli  r~i  £  Q  0*1  O  PJtO 

344000’  326337  8.825  1-960 

346000  328136  8.820  1.914 

348000  329934  8.815  '.850 

35OOOO  331731  0.010  1.788 

352000  333527  8.804  1.729 

354000  335322  8.799  1.672 

356OOO  33711 6  8.794  1.616 

358000  338909  8.789  1.563  ' 


65.14 

65.^9 

65.63 

65.87 

66.12 

66.36 

66.61 

66.85 

67.10 

67.34 


NUMBER 

PART. 

COLL. 

MEAN 

DENSITY 

SPEED 

FREQ. 

FREE  PATH 

-3 

n,  m 

V,  m  aec* 

V, SGC'1 

L,  m 

6.818  +14 

1211. 

4.886  - 

1  2.473  +3 

6,6(77 

121'. 

4.742 

2.557 

6.404 

1214. 

4.60-. 

2.638 

6.207 

1216. 

4.469 

2.72? 

6,017 

1218. 

4.339 

2.C/0  Si 

5.834 

1220. 

4,21  3 

2.096 

5.656 

1222. 

4.091 

2.987 

5.485 

1224. 

3.973 

3.060 

5.319 

1226. 

3.859 

3.176 

5.158 

1228. 

31748 

5.275 

36OOOO 

362OCO 
364000 
366000 
368000 
370000 ' 
372000 
374000 
376OOO 
378OOO 

38OOOO 

302000 

384000 

306000 

300000 

390000 

392000 

394000 

396000 

398000 

400000 

40B000 

404000 

,406000 

400000 

410000 

418000 

414000 

416000 

418000 

420000 

422000 

424000 

426000 

420000 

430000 

432000 

434000 

436000 

438000 


340701 

344202 

346070 

347858 

349644 

351430 

353214 

354997 

356780 

358561 
360341 
362120, 
363896  V 

365675 

367451 

369226 

37IOOO 

3745^4 

m 

M 

383387 

385152 

386917 

388680 

390442 

392204 

393964 

395723 

397481 

399238 

huu9v*» 

402749 

404505 

406256 

400000 

409759 


8.783 

8.778 

8.773 

8.768 

8.762 

8.757 

8.752 

8.747 

8.742 

8.736 

8.731 

8.726 

8.721 

8.716 

8.710 

8.705 

6,700 

8.695 

8.690 

0.605 

0,680 

8.674 

8.669 

8.664 

8.659 

8.654 

8.649 

8.644 

8.639 

8.63^ 

8.628\ 

8.623 

8.618 

8.613 

A 

O.OUJ 

0.603 

0.598 

e.593 

8.508 

8.583 


1.512  -11 

1.463 

1.415 

1.370 

1.325 

1.283 

1.242 

1.202 

1.164 


1.127 

69.8O 

1,091  -11 

70.04 

1.057 

70.29 

1.024 

70.54 

9.915  -12 

70.78 

9.606 

71-05 

9.307 

71.28 

9.019 

71.53 

8.740 

71.77 

8.471 

72.02 

8.211 

72.27 

7.960  -12 

72.52 

7.718 

72.76 

7.483 

73.01 

7.257 

73.26 

7.030 

6;826 

6.622 

73+51 

ws 

6.424 

74.25 

6.232 

74.50 

6.047 

74.75 

75.00 

75.25 
75-50 
75. 7i 

IWl'JV 

70.25 
76.50 
76.75 
77.00 

77.25 


4.053 

4.700 

4.568 

4.433 

4.30i 

4.174 

4.052 

ffl 

3.706  +14 

& 

3.393  , 

3.296 
3.201 
3.109 
3.020  - 
2.934 
2.851 

2.770"  +1*» 
2.692 
2.616 
2.543 
2.472 
2,4W 
2.336 
2.271 
2.208 
2.147 

2.068  +14 
2.031 
1.976 
1.922 

«  fl**A 
» «W  |W 

1.819 

1.770 

1.722 

1.676 

1.631 


3.641  -  1 

3.377  +  3 

3.537 

3.401 

3.437 

3.500 

3.340 

3.698 

3.245 

3,811 

3.154 

3.920 

3.065 

4.047 

2.980 

4.170 

2.896 

4.296 

2.816 

4.425, 

2,738  -  1 

4.550  +  3 

2.662 

4.695 

2.589 

4.835 

2.517 

4.979 

2.448 

5.127 

2.382 

5.278  _ 

2.317 

5.434 

2.254 

5.594 

2.193 

5.758 

2.133 

5.926 

2.076  -  1 

6.098  +3 

2.020 

6.276 

1.966 

6.457 

1.914 

6.644 

1.863 

6.835 

1.815 

7.031 

1.765 

7.232 

1.719 

7.459 

1.673 

7.650 

1.629 

7.067 

1.587  -  1 

8.090  +  3 

1.545 

8.518 

1.505 

8.|52  * 

1.466  »  , 

8.791 

1  429 

O.fflT 

il391 

9^289 

1.356 

9.547 

1.321 

9.811 

1.287 

1,008  +  4 

1.254 

1,036 

440000  411509  8.578  4.369  -12  77.150 
442000  413258  8.573  4.244  77.75 
444000  415006  8.568  4,123  78.00 
446000  416752  8.562  4,006  78.05 
446000  418490  8.557  3.893  78.50 
450000  420243  8.552  3.783  78.75 
4?2000  421987  8.54?  3,6?6  79»01 
454000  423729  8.542  3.573  79.26 
456000  425471  8.537  3.473  79.51 
458000  427211  8.532  3.376  79.76 


1.587  +14 

1301. 

1.222  -  1 

1,064 

1.545 

1503. 

1.191 

1.094 

!:& 

IS 

1.161 

1.132 

1.123 

1.154 

1.425 

1308, 

1.103 

1.185 

1.388 

1310. 

1.076 

1.217 

1  =  551 

1311. 

1.049 

1.250 

1.316 

1313. 

1.023 

1.284 

1.281 

1315. 

9.973  -  2 

1.318 

1.248 

1316. 

9.725 

1.354 
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altitude 
Z,m  H,n 


ACCEL. 

OF 

jde  grav. 

-2 

H,  m'  g,msec 


1*60000  4 

462000  4 

464000  4 

466000  4 

466000  4 

470000  1 

472000  * 

474000  I 
476000  I 
478000  I 

460000  I 

462000  < 

484000 

486000 

488000 

490000 

492000 

494000 

496000 

496000 

900000 
90c 000 
504000 
506000 
506000 
510000 
512000 
514000 
516000 
510000 

520000 

522000 

524000 

526000 

528000 

530000 

536000 

534000 

536OOO 

538000 

540000 

542000 

544000 

546000 

548000 

550000 

552000 

554000 

556OOO 

558OOO 

56OOOO 

562000 

564000 

566OOO 

568OOO 

570000 

572000 

574000 

576000 

578000 


428951  e 

432427  £ 

434164  £ 

435099  £ 

437634  l 
439367  ( 

441100  i 
442831  "< 
444562  I 

446291  I 

448019 

449747 

451473 

45319? 

454923 

456646 

458369 

460090 

461810 

463530 

465248 

466965 

468682 

470397 

47B111 

473025 

475537 

477248 

478959 

480668 
40237 6 
484064 
485790 
467495 
489200 
490903 

492606 

494307 

496007 

497707 
499405 
501103 
50B799 
504495 
1  506189 

1  507883 

'  509575 

1  511267 

1  512957 

i  514647 
1  516336 

>  5i8ce3 

>  519710 

)  521396 

>  523000 

)  524764 

)  526447 

5  520129 

3  529010 


8.527 

•  y*-4- 

6.517 

8.512 

8.507 

8.502 

8.497 

8.492 

8.487 

8.482 

8.477 

8.472 

8.468 

8.463 

8.458 

8.453 

8.448 

8.443 

8.438 

8.433 

8.4e8 

8.423 

8.418 

8.413 

8.408 

8.403 

8.399 

8.394 

0.389 

8.384 

8.379 

0.374 

l:?g( 

8.360 

8.355 

8.350 

8.345 

8.340 

8.335 

8.330 
8.326 
8.321 
0.316 
6.5*1 
0.306 
0.302 
6.697 
8.292 
’  8.287 

’  8.202 

i  6.278 

>  8.273 
)  8.266 

>  8.263 

>  8.250 


SPECIFIC  ! 
WEIGHT  I 

£0,  kg/  m"3 

3.283  -12 
3.192 

3’,  103 
3.018 
2.935 
2.855 
2.777 
2.701 
2.628 
2.557 

2.488  -12 
<s  491 

i’.356 

2.293 

2.232 

2.173 

2.115 

2.059 

2.005 

1.952 

1.901  -12 
1.852 
1.805 
1.757 
1.711 
1.667 
1.624 
1.582 
1.542 
1.502 


SCALE 

HEIGHT 

Hs,km 

80.01 

80.26 

80. 52 

80.77 
81.  C2 

81.27 

61.53 

81.78 
82.05 

82.28 

1  82.54 
82.7? 
83.04 

83.30 
03.55 
83.81 
84.06 

84.31 
84,57 
84.82 

2  85.08 
85.33 
85.59 
85.84 
86.10 
86.35 
86.61 
86.86 
87.12 
87.37 


number  part, 
density  speed 

n,  m”  3  V,  in  sec'1 


COLL.  MEAN 
FREQ.  FREE  PATH 

v.soc"1  L,  m 


1.464  -12 

1.427 

1.391 

1.356 

1.322 

1.289 

1.256 

1.225 

1,194 

1.165 

1.136  -12 
1.108 
1.061 
1.054 

1.UEO 
1 .003 

9.788  -13 
9.550 

9.319 
9.094 

8.875  -13 
8.662 
8.454 
8.252 
8.056 
7.864 
7.678 
7.497 

7.320 

7.148 


87.63 
87.89 
880 14 
88.40 
88.65 
88.91 
89.17 
89.42 
89.68 
89.94 

90.19 

90.45 

90.71 

90.97 

Hi* 

91 155 
91.74 
92.00 
92.26 
92.52 


1.216  +14 

1.184 

1.154 

1.124 

1.095 

1.067 

1.040 

1.013 

9.874  +13 
9.624 

9.300  +13 
9.144 
8.914 
8.691 

8.473 
6.262 
8.057 
7.857 
7.663 

7.474 

7.290  +1? 
7.111 

6.937 
6.768 
6 .603 
6.443 
6.287 
6.135 
5.987 
5.844 

5.704  +13 

5.567 

5.435 

5.306 

5.180 

5.057 

4.938 
4.822 
4.709 
4.599 


1318. 

1320. 

1321. 

1323. 

1325. 

1327. 

1328. 
1330. 

1332. 

1333. 


3.9* 

3*8*4 

3.727 

3.642 


3.479 

3.400 

3.323 

3.248 

3.176 

3.104 

3*035 

2.968 

8,9* 


9.485 

9.251 

9„ui3 

8.602 

8.587 

8.377 

8.173 

7*975 

7.782 

7.594 

7.411 

7.234 

7.060 

6.692 

6.728 

6.568 

6.413 

6.261 

6.114 

5.970 


4,218 

4.117 

4.025 

If 

3.761 

3.677 

3.596 

3.517 

3.439 

3.363 

3.29$ 


2.821 

2.761 

2.701 

2.644 

2.587 

2.532 

2.479 

2.426 


I.39O  +  4 

1.427 

1.46? 

1.503 

1.543 

1.584 

1.625 

1,668 

1.711 

1,756 

1.801  +4 
1.848 
1.895 
1.944 
1.9?4 
2.045 
2.097 
2.150 
2.205 
2.261 

2.318  +  4 
2.376 
8.435 
2.496 
2.559 
2.622 
2.687 
2.754 
2.882 
2.891 

2.962  +4 
3.035 

S:j| 

3.862  - 
3.341 
3.481 
3.3<* 

3*S? 

3.674 
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ACCEL. 


OF 

SPECIFIC 

SCALE 

NUMBER 

PART. 

COLL. 

MEAN 

ALTITUDE 

GRAV, 

WEIGHT 

HEIGHT 

DENSITY 

SPEED 

FREQ. 

FREE  PATH 

Z,  m 

H,  m' 

-2 

g,  m  sec 

m,  kg/ 

m" 

Hg,km 

n,  m" 

3 

-1 

V,  m  sec 

v, sec"1 

L,  m 

580000 

531489 

8.255 

6.980 

-13 

95.37 

2.837 

+13 

l4i4. 

2.375  -  2 

5.955 

+  4 

582000 

553168 

8.230 

6.817 

95.63 

2.775 

1 41 6. 

2,325 

6.089 

‘584000 

55484 6 

8.225 

6. 656 

95.89 

2.713 

1417. 

2.276 

6.2S6 

586000 

536523 

8.220 

6.503 

96.15 

2.654 

l4iy. 

2.228 

6.366 

568OOO 

536199 

8.216 

6.352 

96.41 

2.595 

1420. 

2.182 

6.509 

590000 

539674 

8.211 

6.205 

96.67 

2.539 

1422. 

2.136 

6.655 

592000 

541548 

8.206 

6.062 

96.93 

2.483 

1423. 

2.092 

6.803 

594000 

543221 

8.201 

5.922 

97.19 

2.429 

1425. 

2.049 

6.955 

596000 

544893 

8.197 

5.786 

97.45 

2.376 

1426. 

2,006 

7.109 

598000 

546565 

8.192 

5.654 

97.71 

2.325 

i4a8. 

1.965 

7.267 

600000 

548235 

8.187 

5.525 

-13 

97.97 

2.275 

+13 

1429. 

1.924  -  2 

7.427 

+  4 

602000 

549904 

8.103 

5.399 

96.23 

2.226 

1431. 

1.685 

7.591 

604000 

551572 

8.178 

5.276 

96.50 

2.178 

1432. 

1.846 

7.756 

6O6OCO 

553240 

v  8.173 

5.156 

96.76 

2.131 

1434. 

1.808 

7.326 

608000 

554906 

8.168 

5.040 

99.02 

2.085 

1+35. 

1.772 

0.101 

610000 

556571 

8.164 

4.926 

99.28 

2.041 

1437. 

1.736 

8.278 

612000 

558236 

8.159 

4.815 

•j 

99.54 

1.997 

1438. 

1.700 

0.458 

61 4000 

559099 

8.154 

4.707 

99.81 

1.955 

1440. 

1.666 

8.642 

616000 

561562 

0.150 

4.602 

100.1 

1.914 

l44l. 

1.632 

8.829 

61 8000 

563224 

8.145 

4.499 

100.3 

1.673 

1443. 

1.599 

9.019 

620000 

564884 

8.140 

4.399 

-13 

100.6 

1.834 

+13 

1444. 

1.567  -  2 

9.214 

+  4 

622000 

566544 

8.136 

4.301 

100.9 

1.795 

1445. 

1.536 

9.412 

624000 

568203 

0.131 

4.206 

101.1 

1.757 

1447. 

1.505 

9.613 

626000 

569060 

8.126 

4.113 

101.4 

1.721 

1446. 

1.475 

9.019 

628000 

571517 

8.122 

4.022 

101.6 

1.685 

1450. 

1.446 

1.003 

+  5 

630000 

573173 

8.117 

3.934 

101.9 

1.650 

1451. 

1.417 

1.024 

632000 

574828 

8.112 

3-647 

102.2 

1.615 

1453. 

1.389 

1.046 

634000 

576482 

8.108 

3-763 

102.4 

1.582 

14?4. 

1.362 

1.060 

636OOO 

578135 

8.103 

3.681 

102.7 

1.549 

1456. 

1.335 

1.091 

630000 

579787 

8.098 

3.601 

103.0 

1.517 

1457. 

1.309 

1.114 

640000 

581438 

0.094 

3-523 

-13 

103.2 

1.486 

+13 

1459. 

1.283  -  2 

1.137 

♦  5 

642000 

583088 

8.089 

3.446 

103.5 

1.455 

1460. 

1.258 

1.161 

644000 

584738 

0.085 

3.372 

103.8 

1.426 

146a. 

I.233 

1.105 

646000 

586386 

8.060 

3.299 

104.0 

1.396 

1463. 

1,209 

1.210 

646000 

588033 

8.075 

3.228 

104.3 

1.368 

1464. 

1.186 

1.235 

650000 

589680 

8.071 

3.159 

104.5 

1.340 

„  1466. 

1.163 

1.26l 

652000 

591325 

8.066 

3.091 

104.8 

1.315 

11 

1467. 

1.140 

1.287 

654000 

592970 

8.061 

3.025 

105.1 

1.286 

1469. 

1.118 

1.313 

656000 

594613 

8.057 

2.961 

105.3 

1.260 

1470. 

1.097 

1.340 

658OOO 

596256 

8.052 

2.898 

105.6 

1.235 

1472. 

1.076 

1.368 

660000 

597896 

8.048 

2.83? 

-13 

105.9 

1.210 

+13 

1473. 

1.055  -  2 

1.396 

+  5 

662000 

599538 

8.043 

2.777 

106.1 

1.186 

1474. 

1.035 

1.425 

664000 

6O1178 

8.038 

2.718 

106.4 

1.162 

1476. 

1.015 

1.454 

666000 

602817 

8.034 

2,661 

106,7 

1.139 

1477. 

9.959  -  3 

1.483 

668000 

604455 

8.029 

2.605 

106.9 

1.116 

1479. 

9.770 

1.513 

6"'0000 

606092 

8.925 

0  *rei 

107-2 

1.004 

1480. 

9.585 

1.544 

672000 

607728 

8.02b 

a'.&97 

107.5 

1.072 

l48l. 

9.404 

1.575 

674000 

8.016 

2.445 

107.7 

1.051 

1483. 

9.227 

1.607 

676OOO 

610998 

8.011 

2.394 

108.0 

1.031 

1484. 

9.054 

1.639 

678OOO 

612631 

8.006 

2.345 

108.3 

1.010 

1486. 

8.884 

1.672 

680000 

614263 

8.002 

2.296 

-13 

108.5 

9.904 

+12 

1467. 

8.718  -  3 

l  .70  6 

+  5 

682000 

615895 

7.997 

2.249 

108,8 

9.710 

1489. 

6.555 

1.740 

684000 

617525 

7.993 

2.202 

109.1 

9,520 

1490. 

8.396 

1.775 

6Q6OOO 

619155 

7.988 

2.157 

109.3 

9-335 

1491. 

8.240 

1.810 

608000 

620784 

7.984 

2.113 

109.6 

9.153 

1493. 

8.087 

1,846 

69OOOO 

622411 

7.979 

2.070 

109.9 

8,975 

149+. 

7.930 

1.862 

692000 

624038 

7.975 

2.028 

110.1 

8.602 

1496. 

7.791 

1.920 

694000 

625664 

7.970 

1.986 

110.4 

8.632 

1497. 

7.648 

1.957 

696000 

627289 

7.966 

1.946 

110.7 

8,465. 

1498. 

7.507 

1.996 

696000 

628913 

7.961 

1.907 

110.9 

8.302 

1500. 

7.370 

'2.035 

700000 

630536 

7.957 

1.668 

-13 

111.2 

8.143 

+12 

1501. 

7.235  -  3 

2.075 

+  5 

60 


TABLE  IC 

ATMOSPHERIC  PROPERTIES  AS  A  FUNCTION  OF  ALTITUDE, 

METRIC  UNITS 

Sound  Speed,  Viscosity,  Kinematic  Viscosity,  and  Thermal  Conductivity 


NOTE:  A  one-  or  two-digit  number  (preceded  by  a  plus  or  minus  sign) 
following  the  Initial  entry  of  each  block  Indicates  the  power  of  10  by 
which  that  entry  and  each  succeeding  entry  of  that  block  should  be  multi 
plied.  A  change  of  power  occurring  within  a  block  is  indicated  by  a 

similar  notation. 


67 


SOUND 

COEF. 

OF  KIN. 

THERMAL 

ALTITUDE 

SPEED 

VISCOSITY  VISCOSITY 

CONDUCT. 

Z,  m 

E,  :\i' 

msec 

1  -1  2  - 1 

sec  T],  i-i  sec 

k,kgcalm-1 

sec-W1 

5000 

-  5004 

358.93 

1.9423 

-  5  1.0066  -  5 

6.6546  - 

6 

4900 

-  4904 

358.62 

1.9393 

1.0129 

6.6428 

4800 

-  4804 

358.25 

1.9363 

1.0202 

6.6309 

4700 

-  4703 

357.89 

1 .9333 

1.0275 

6.6191 

4800 

-  4603 

357.52 

1.9303 

1.0349 

6.6072 

4500 

-  4503 

357.16 

1.9273 

1.0423 

6.5953 

4400 

-  44  03 

356.79 

1.9243 

1.0498 

6.5834 

4300 

-  4303 

356.42 

1.9215 

1.0574 

6.5715 

4800 

-  4203 

356.06 

1.9183 

1.0650 

6.5596 

4100 

-  4103 

355.69 

1.9153 

1.0728 

6.5477 

4000 

-  4003 

355.32 

1.9123 

-  5  1.0806  -  5 

6.5358  - 

6 

3900 

-  39oe 

354.95 

1.9093 

1.0684 

6.5239 

3800 

-  3802 

354.58 

1.9065 

1.096? 

1.1044 

6.5120 

3700 

-  3702 

354.22 

1.9033 

6.5000 

3600 

-  3602 

353.85 

1.9005 

1.1124 

6.4861 

3500 

-  3502 

353.48 

1.8972 

1.1206 

6.4761 

3400 

-  3402 

353.11 

1.6942 

1.1288 

6. 4642 

3300 

-  3302 

352.74 

1.8912 

1.1371 

6.4522 

6. 44 02 

3200 

-  3202 

352.37 

1.8881 

1.1455 

3100 

-  3102 

351.99 

1.8851 

1.1540 

6.4283 

3000 

-  3001 

351.62 

1.8821 

-  5  1.1625  -  5 

6.4163  - 

6 

2900 

-  2901 

351.25 

1.8790 

1.1712 

6. 4043 

2800 

-  2801 

350.88 

I.8760 

1.1799 

6.3923 

2700 

-  27OI 

350.51 

1.8729 

1.1887 

6.3803 

2600 

-  2601 

350.13 

1.8699 

1.1975 

6.3662 

2500 

-  2501 

349.76 

1.8668 

1.2065 

6.3562 

2400 

-  2401 

349.39 

1.8638 

1.2155 

6.3442 

2300 

-  230I 

349.01 

1.8607 

1.2246 

6.3?'11 

2200 

-  2201 

348.64 

1.8576 

1.2339 

1.2432 

6.3201 

2100 

-  2101 

348.26 

1.8546 

6.3060 

2000 

-  2001 

347.89 

1.8515 

1.8484 

-  5  1.2526  -  5 

6.2960  - 

6 

1900 

-  1901 

347.51 

1.2620 

6.2839 

1800 

-  1801 

347.13 

1.8454 

1.2716 

1.2813 

6.2718 

1700 

-  1700 

346.76 

1.8423 

6.2590 

1600 

-  1600 

346.38 

1.8392 

1.2910 

6.2477 

1500 

-  1500 

346.00 

1.8361 

1.3009 

6,2356 

1400 

-  1400 

345.62 

1.0330 

1.3100 

6.3235 

1300 

-  1300 

1.8299 

1.3209 

6.2114 

1200 

-  1200 

1.82 68 

1.3310 

6.1992 

1100 

-  1100 

344.49 

1.8237 

1.3412 

6.187I 

1000 

-  1000 

344.11 

1.6206 

-5  1.3516-5 

6.1750  - 

6 

900 

-  900 

343.73 

1.8175 

1.3620 

6.1620 

800 

-  800 

343.35 

1.8144 

1.3726 

6.1507 

700 

-  700 

342.97 

1.8113 

6.1385 

6.1264 

600 

■  600 

342.59 

1.0062 

1  *3940 

500 

_  500 

*45*.  91 

1.80*51 

l.tiflhA 

6.1140 

4oo 

•  4oo 

341.02 

1.8019 

1.4158 

6.1020 

300 

-  300 

341.44 

1.7988 

1.4269 

6.0896 

200 

-  200 

341.06 

1.7957 

1.4330 

1.4493 

6.0776 

100 

-  100 

340.68 

1.7926 

6.0654 

0 

0 

340.29 

1.7094 

-  5  1.460?  -  5 

6.0532  - 

6 

100 

100 

539.91 

1.7863 

1.4723 

6.0410 

200 

200 

339.52 

1.7831 

1.4839 

6.0268 

500 

300 

339.14 

1.7800 

1.4957 

6.0165 

400 

400 

338.75 

1.7769 

1.5075 

6.0043 

500 

500 

338.37 

1.7737 

1.5195 

5.9921 

600 

600 

337.98 

1.7706 

1.5316 

5.9798 

700 

700 

337.60 

1.7674 

1.5439 

5.9676 

800 

800 

337.21 

1.7642 

1.5562 

5.9553 

900 

900 

336.02 

1.7611 

1,5687 

5.9430 
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»-r 

SOUND 

COEF.  OF  ION. 

THERMAL 

ALTITUDE 

SPEED 

VISCOSITY  VISCOSITY 

CONDUCT. 

k.kgcal  m- : 

Z,  m 

Hfm« 

Cg.msec1 

1  -L  2  -'1 

mkgm  sec  ri,m see 

sec-l(°K )-3 

1000 

1000 

336.43 

1.7579  - 

5  1.5813  -  5 

5.9307  -  6 

1100 

1100 

336.04 

1.7547 

1.5941 

5.9184 

1200 

1200 

335.66 

1.7516 

1.6069 

5.9061 

1300 

1300 

335.27 

1.7484 

1 .6199 

5.8938 

1400 

1400 

334.88 

1.7452 

1.6331 

1,6463 

5.8815 

1500 

1500 

334.49 

1.7420 

5.8692 

1600 

1600 

334.10 

1.7388 

1.6597 

5.8569 

1700 

1700 

333.71 

1.7356 

1.6733 

5.8445 

1600 

17 99 

333.31 

1.7324 

1.6870 

5.8322 

1900 

1699 

332.92 

1.7292 

1.7006 

5.8196 

2000 

1999 

332.53 

1.7260  - 

j  1.7148  -  5 

5.8O75  -  6 

2100 

2099 

332.14 

1.7228 

1.7289 

5.7951 

2200 

2199 

331.74 

1.7196 

1.7432 

5.7027 

2300 

2299 

331.35 

1.7164 

1.7576 

5.7704 

2400 

2399 

330.96 

1.7132 

1.7722 

5.7580 

2500 

2499 

330.56 

1.7100 

1.7869 

5.7456v. 

2600 

2599 

330.17 

1.7067 

1.8018 

5.7332 

2700 

2699 

329.77 

1.7035 

1.8168 

5.7206 

2000 

2799 

329.38 

1.70C3 

1,8320 

5.7064 

2900 

2899 

328.98 

1.6971 

1.8473 

5.6959 

3000 

2999 

328.58 

1.6938  - 

1.8629  *  5 

5.6835  -  6 

3100 

3096 

328.18 

1.6906 

I.8785 

5.6711 

3200 

3198 

327.79 

1.6873 

1.8944 

5.6586 

5.6461 

3300 

3290 

327.39 

1.6841 

1.9104 

3400 

3398 

326.99 

1.6806 

1.9266 

5.6337 

5500 

3498 

326.59 

1.6776 

1.9430 

5.6212 

3600 

3596 

326.19 

1.6743 

1.9595 

5  j  6067 

370° 

3600 

3690 

325.79 

1.6711 

1.9762 

5.5963 

3798 

325.39 

1.6678 

1.9931 

5.5638 

3900 

3896 

324.99 

1.6645 

2.0102 

5.5713 

4000 

4100 

3997 

4097 

324.59 

324.19 

1.6612  -  ; 
1.6580 

2.0275  -  5 

2.0450 

5.5507  -  6 
5.5462 

4200 

4197 

323.78 

1.6547 

2.0626 

5.5337 

4300 

4297 

323.38 

1.6514 

1.6481 

2.0005 

5.5212 

4400 

4397 

322.96 

2.0965 

5.5006 

4500 

4497 

322.57 

1.6448 

2.1160 

5.4961 

4600 

4597 

322.17 

1.6415 

2.1332 

5.4835 

4700 

4697 

321.76 

1.6382 

2.1539 

5.4710 

4600 

4796 

321.36 

1.6349 

2.1727 

5.4584 

5.4458 

4900 

4696 

320.95 

1.6316 

2.1918  .. 

5000 

4996 

320.54 

1.6283 

5100 

5096 

320,14 

1.6250 

5200 

5196 

319.73 

1.6217 

5300 

3296 

319.32 

1.6183 

•UlrflO 

5^00 

5495 

318.91 

318.50 

1.6150 

1.6117 

5600 

5595 

318.09 

1.6C64 

5700 

5695 

317.68 

1.6050 

58OO 

5795 

317.27 

1.6017 

5900 

5095 

316.86 

1.5983 

5  2.2111  -  5  5.4552  -  6 

2.2506  5.4207 

2.2505  5.4061 

2.2702  5.5955 

2.2904  5.5020  f, 

2.31W  50/w  ;■ 

2.5514  5.5576  ! 

2.3522  5.3449 

2.5755  5.3525 

2.3947  5.3197 


6000 

5994 

316.45 

1.5950 

6100 

6094 

316.04 

1.5916 

6200 

6194 

315.63 

1.5883 

6300 

6294 

315.21 

1.5849 

6400 

6500 

6394 

6493 

314.80 

314.38 

1.5815 

1.5782 

6600 

6593 

313.97 

1.5748 

6700 

6693 

313.55 

1.5714 

6800 

6793 

313.14 

1.5660 

69OO 

6893 

312,72 

1.5647 

5  2.4162  -  5  5.3070  -  6 

2.4361  5.2943 

2.4601  5.2317 

2.4024  5.2690 

2.5050  5.2563 

2.5279  5.2436 

2.5510  5.8309 

2.5744  5.2182 

2.5960  5.2054 

2,6219  5.1927 
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SOUND 

COEF.  OF 

KIN. 

THERMAL 

ALTITUDE 

SPEED 

VISCOSITY 

VISCOSITY 

CONDUCT. 

Z,  m 

Htm* 

Calm  sec’^ 

(i, kg 

k.lcgcal  m- 1 
sec  1(®K)-1 

13000 

12973 

295.07 

1.421?  -  5 

5.3327  -  5 

4.6619  ■  6 

13100 

13073 

295.07 

1.4817 

5.4171 

4.6619 

13200 

13173 

295.07 

1,4217 

5.5029 

4.6619 

13300 

13272 

295.07 

1,4217 

5.5900 

4.6619 

13400 

13372 

295.07 

1.4217 

5.6784 

4.6619 

13500 

13471 

295.07 

1.4217 

5.7683 

4.6619 

13*00 

13571 

295.07 

1.421? 

5.8596 

4.6619 

13700 

13671 

295.07 

1.4217 

5.9523 

6.0465 

4.6619 

13800 

13770 

13870 

295.07 

1.421? 

4.6619 

15900 

295.07 

i.421? 

6.1422 

4.6619 

14000 

13969 

295.07 

1.421?  -  5 

6.2394  -  5 

4.6619  -  6 

14100 

14069 

295.07 

1.4217 

ss 

4.6619 

14200 

14168 

295.07 

1.4817 

4.6619 

14300 

14400 

14268 

295.0? 

1.4217 

6.5405 

4.6619 

14367 

295.07 

1.421? 

6.6437 

4.6619 

14$00 

14467 

295.07 

1.4217 

6.7489 

4.6619 

14600 

14567 

295.07 

1.4217 

IX 

4.6619 

14700 

14666 

295.07 

1.4217 

4.6619 

14800 

14900 

14766 

14865 

295.07 

293.07 

1.4217 

1.4217 

m 

4.6619 

4.6619 

150C0 

& 

295.07 

1.4217  -  5 

7.8998  -  5 

4.6619  -  6 

15100 

295.07 

1.4217 

7.4153 

4.6619 

15200 

15164 

295.07 

1.4217 

7.5386 

4.6619 

15300 

19400 

15500 

15263 

295.07 

1.4217 

7.6518 

4,6619 

n 

295.07 

895.0T 

1.4217 

1.4217 

7.T728 

7.8957 

4.6619 

4.6619 

15600 

tw* 

295.07 

1.421? 

8.0206 

4.6619 

I57OO 

15800 

15661 

157$1 

295.07 

1.4217 

8,1474 

4.6619 

293.07 

1,4217 

8.2763 

4.6619 

15900 

15860 

295.07 

1.4217 

8.4072 

4.6619 

16000 

15960 

295.07 

1.4217  -  5 

8.5401  -  5 

4.6619  -  6 

16100 

16059 

293.07 

1.4217 

8.6758 

4,6619 

16200 

16159 

295.01 

1,4217 

8.8124 

4.6619 

16300 

16400 

-16258 

293.07 

1.4217 

8.95H  — 

4.6619 

X 

295.07 

1,4217 

9.0932 

4.6619 

16500 

295.07 

1.4217 

9.2570 

4.6619 

16600 

» 

295,07 

1.4217 

9.3831 

4.6619 

I67OO 

16800 

295*07 

1.4217 

9.5314 

4.6619 

..SB 

295.07 

1.4217 

9.6aei 

4.6619 

16900 

295.07  .. 

1.4217 

9.8338 

4.6619 

17000 

16953 

17054 

295.07 

1.4217  -  5 

9.99? 6  -  5 

4.6619  -  6 

17100 

895.07 

1.421? 

1.0149  •  4 

4.6619 

ipt  IAJ 

17154 

893.07 

1.4b17 

1.0509 

1.0472 

•1.6619 

17300 

17400 

17253 

295.07 

1.4217 

4.6619 

17353 

17452 

295.07 

1.4217 

1.0657 

4.6619 

17500 

295,07 

1.4217 

1.0806 

4.6619 

17600 

17592 

295.07 

1.4217 

1.0976 

4.6619 

17700 

17651 

295.07 

1.4217 

1.1150 

4.6619 

17800 

17750 

295.07 

1.4217 

1.1326 

4.6619 

17900 

17850 

295.07 

1.4217 

1.1305 

4.6619 

18000 

17949 

295.07 

1*4217  *  5 

1.1687  -  4 

4.6619  -  6 

18100 

18049 

295.07 

1.4217 

1.1872 

4.6619 

18200 

18148 

295.07 

1.4217 

1.2059 

4.6619 

18300 

18247 

295.07 

1.4217 

1 .2250 
1.2443 

4.6619 

18400 

1834? 

18446 

295.07 

1.421? 

4,6619 

18500 

295.07 

1.4217 

1.2640 

4.6619 

18600 

18546 

295.07 

1.4217 

1.2840 

4.6619 

19700 

18645 

295.07 

1.4217 

1.3043 

4.6619 

18800 

18745 

295.07 

1,4217 

1.3249 

4,6619 

18900 

18044 

295.07 

1.4217 

1.3458 

4.6619 

71 


SOUND 
ALTITUDE  SPEED 

COEP.  OF 
VISCOSIT  If 

KIN. 

VISCOSITY 

THERMAL 

CONDUCT. 

Z,  rn 

H,m'  Cg 

,m  sec"* 

|i,kg  ra^sec"1 

T),m2secf* 

k.kgcalm-l 

Sec-K0K)-1 

19000 

1*8943 

295.07 

1.4217  -  5 

1.3671  -  4 

4.6&19  -  6 

19100 

19043 

1 .4217 

4.6619 

19200 

19142 

295.07 

1 .4217 

1.4106 

4.6619 

19500 

19242 

295.07 

1.4217 

1.4329 

4.6619 

19400 

19541 

295.07 

1.4217 

1 

4. 661 9 

19500 

19440 

295.07 

1 .4217 

1 .4785 

4.6619 

19600 

19540 

295.07 

1.4217 

1.5019 

4.6619 

19700 

19639 

295.07 

1.4217 

1  .5256 

4.6619 

19300 

19759 

295.07 

1.4217 

1.5497 

4.6619 

19900 

19838 

295.07 

1.4217 

1.5742 

4.6619 

20000 

19937 

295.07 

1.4217  -  5 

1 .5990  -  4 

4.6619  -  6 

'd'J'dUO 

201 36 

295.07 

1.4217 

1.6499 

20400 

20335 

295.07 

1.4217 

1.7024 

4.6619 

20600 

20533 

295.07 

1.4217 

1 .7566 

4.6619 

20800 

20732 

295.07 

1.4217 

1.8125 

4.6619 

21000 

20931 

295.07 

1.4217 

1.8702 

4.66i9 

21200 

21130 

295.07 

1.4217 

1.9296 

4.6619 

21 400 

21328 

295.07 

1.4217 

1.9912 

4.6619 

21600 

21527 

295.07 

1.4217 

2,0545 

4.6619 

21800 

21T25 

295.07 

1.4217 

2.1199 

4.6619 

22000 

21924 

295.07 

1.4217  -  5 

2.1874  -  4 

4.66i9  *  6 

22200 

22123 

295.07 

1.4217 

2.2569 

4.6619 

22400 

22321 

295.07 

1.4217 

2.3287- 

4.6619 

22600 

22520 

295.07 

1.4217 

2.4028 

4.6619 

22800 

22719 

295.07 

1.4217 

2.4793  ' 

4.6619 

23000 

22$fl7 

295*07 

1.4217 

2.5581 

4.6619 

23200 

23116 

295.07 

1.4217 

2.6395 

4.6619 

23400 

23314 

295*07 

1.4217 

2.7234 

2.8100 

4*6619 

23600 

23513 

295.07 

1.4217 

4.6619 

23800 

23711 

295.07 

1.4217 

2.8994 

4.6619 

24000 

23910 

295.07 

1.4217  -  5 

2.991,6  -  4 

4.6619  *  6 

24200 

24108 

295.07 

1.4217 

3.0867 

4.6619 

24400 

24307 

295.07 

1.4217 

3.1848 

4.6619 

24600 

24505 

295.07 

1.4217 

3.2861. 

4.6619 

24800 

24704 

295.07 

1.4217 

3.3905 

4.6619 

25000 

24902 

295.07 

1.4217 

3.4983 

4.6619 

25200 

25100 

295.27 

1.4233 

3.6187 

4.6680 

25400 

25299 

295.68 

1.4266  ■; 

3.7522 

4.6800 

25600 

25497 

296.08 

1.4299 

3.8903 

4.6919 

25800 

25696 

296.49 

5.4331 

4.0330 

4.7039 

26000 

25894 

296.89 

1.4364  -  5 

4.1805  -  4 

4.7158  -  6 

26200 

26092 

297.29 

1.4396 

4.3330 

4.7278 

26400 

26291 

297.69 

1*4429 

4.4906 

4.7397 

26600 

26489 

296.10 

1.4461 

4.6535 

4.7517 

26800 

26687 

296.50 

1.4494 

■ftoaio 

4.7°5o 

27000 

26886 

298.90 

1.4526 , 

4.9956 

27200 

27084 

299.30 

1 .4558 

5.1753 

4.7074 

27400 

27282 

299.70 

1.4590 

5.3609 

4.7993 

27600 

27481 

300.09 

1.4623 

5.5526 

4.8112 

27800 

27679 

300.49 

1.4655 

5.7506 

4.8231 

28000 

27877 

300.89 

1.4687  -  5 

5.9550  -  4 

4.8350  -  6 

26200 

28075 

301.29 

1.4719 

6,1662 

4.8469 

28400 

28274 

301.68 

1.4751 

6.3842  , 

4.8587 

28600 

28472 

302.08 

1.4783 

6.6093 

4.870 6 

28800 

28670 

302.47 

1.4815 

6.8417 

4.8824 

29000 

28868 

302.87 

1.4847 

7. 0817 

4.8943 

29200 

29066 

303.26 

1.4879 

7.3293 

4.9061 

29400 

29265 

303.66 

1.4911 

7.5849 

4.9179 

29600 

29463 

304.05 

1.4943 

7.8487 

4.9298 

29800 

29661 

304.44 

1.4975 

8.1209 

4.9416 

r»  r| 
i  2 


ALTITUDE 

SOUND 

SPEED 

COEF.  OF 
VISCOSITY 

kin. 

VISCOSITY 

THERMAL 

CONDUCT. 

Z,  m 

Cs,m  aec^ 

(i,kg  nf^aec  * 

v,2  --1 

r),ln  sec 

k.kgcalm-1 

aec-l(0K)-l 

30OOO 

29659 

50*. 85 

I.5OO6  -  5 

8.4016  -  4 

4.9534  -  6 

30200 

30057 

305.23 

1.5038 

8.6916 

4.9652 

30*00 

30B55 

305.62 

1.5070 

8.9907 

4.9770 

30600 

30*53 

306.01 

1.5102 

9.2991 

4.9888 

30600 

30651 

506.*0 

1.5133 

9.6173 

5.OOO5 

31000 

30650 

310*8 

306.79 

1.5165 

9.9455 

5.0123 

31200 

307.18 

1.5196 

1.0284  -  3 

5. 0241 

31*00 

312*6 

307.56 

1.5228 

1.0633 

5.0358 

31600 

31*** 

307.95 

1,5259 

1,0993 

5.0476 

31800 

316*2 

308.3* 

1.5291 

1.1364 

5.0593 

38000 

318*0 

506.73 

i.5322  -  p 

1.1747  -  3 

—  mtmm  m  f 

II  -  W 

32200 

38038 

309.il 

1.5353 

1.2141 

5.0828 

32*00 

3223 6 

309.50 

1.5305 

1.2548 

5.0945 

38600 

32*3* 

309.08 

1.5*16 

1.2967 

5.1062 

38800 

32632 

310.27 

1.5*47 

1.3399 

5.1179 

33000 

32830 

310.65 

1.5*79 

1.3844 

5.1296 

33200 

33028 

311,0* 

1.5510 

1.4305  . 

«  5.1413 

>3*00 

53225 

3ii.*a 

1.55*1 

1.4776 

5-1530 

33600 

33*23 

311.80 

1.5572 

1.5263 

5.1647 

33800 

33681 

312.18 

1.5605 

1.5765 

5.U63 

3*000 

33019 

318.57 

1.563*  -  5 

1.6282  -  3 

5.1800  -  6 

3*800 

3*017 

312.95 

1.5665  . 

1.6815 

5.1996 

5.2113 

3**00 

3*215 

313,33 

1.5696 

1.7363 

3*600 

3**13 

313,71 
31*. 09 

1.5727 

1.7929 

5.2229 

3*800 

3*611 

1.5758 

1.8511 

5.83*5 

35000 

3*808 

_31*.*7 

1.5789 

1.9110 

5.2*68 

35800 

35006 

31*. 85 

1.5819 

1.9727 

7  5*2578 

35*00 

3520* 

315.23 

1 1,5850' 
1.58B1 

2.0363  , 

5.269* 

35600 

35*02 

315.60 

2.1017  , 

5.2810  ■ 

33800 

35600 

315,98 

1.5912 

2.1691 

5.8926 

37?00 

37*00 

37600 

37800 


35797 

3 

36193 

& 

37181 

37379 

37577 


315.38 

316.7* 

317.11 

317**9 

317.86 

318.2* 

318.61 

318.98 

319.36 

319*73 


.59*0-  5  8.238*  -  3.  5-30*0 

.5973  0.3098  5.3157 

.600*  8*38»  5.3873 

.603*  2.4589  ,  5.3389 

.606?  2.5368  '  5.35* 

.6095  2.6168  ,5.3^*" 

,6126  2.6993  5.3' 

.6156  2.78*1  ,  5  .  _  . 

.6186  8.8713  5.3966 

,6217  8. 9611  5.*081 


-  6 


10 

*8 

38*00  38169  300.85 

38500  38367  381.88 

38800  38565  381.59 

39000  36768  381.96 

39800  38960  388.33 

39*00  39157  328.70 

39600  39355  383.07 

39800  39552  323. *3 


3777*  320, 

37972  320, 


.62*7 

:“S 

St 

St 

.6*58 

.6*88 

,6518 


-  5 


-  3 


5.*19o 

m 

31*656 

5.*771 

5**885 

5.50» 

5.511* 


*0000  39750  323.80 
*0800  399*7  38*.  17 
*0*00  *01*5  32*.  5* 
*0600  *03*2  32*.  90 
*0800  *05*0  385.27 
Hi  000  *0^7  325.6* 
*1800  *0935  326.00 
4l*00  41132  386.37 
*1600  41330  326.73 
*1800  41527  327.09 


.6548 

.6578 

.6606 

.6630 

.6668 

.6638 

.6728 


-  5 


4.1348 

*.2598 

*.3808 

*.521* 

M5H 

*.7977 

*.9*17 

5.0896 

5.2*15 

5.3977 


5.55*3  -  6 

5.5*57 

5,5572 

5.5686 

5.5800 

5.591* 

5.6026 

5.61*8 

5.6256 

5.6369 


\ 


•\ 
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ALTITUDE 

SOUND 

SPEED 

COEF.  OF 
VISCOSITY 

KEN.  THERMAL 

VISCOSITY  CONDUCT.- 

Z,  m 

Hjin’ 

Cs,m  sec 

1  p.,kg  m"1sec'1' 

r^m^sec’* 

k, kg  cal  m-1 
mc-ICZ)-1 

48000 

41724 

327.46 

1.6846  -  5 

5. 5581  -  3 

5.6483  -  6 

48800 

41922 

327.82 

1.6876 

5.7229 

5.6597 

48400 

48119 

328.18 

1.6906 

5.89G1 

5.6710 

48600 

42316 

328.55 

1.6935 

6.0660 

5.6823 

48800 

48514 

328.91 

1.6965 

6.8446 

5.6937 

43000 

48711 

329.27 

1.6994 

6.4280 

5.7050 

43200 

48906 

329.63 

1.7024 

6.6164 

5.7163 

43400 

431 06 

329.99 

1.7053 

6.8096 

5.7276 

5.7389 

43600 

43303 

330.35 

1.7002 

7.0084 

43800 

43500 

330,71 

1-71 18 

7.2124 

5.7502 

WlOOO 

1*600 

44400 

1*600 

44600 

45000 

45600 

45400 

45600 

45600 

46000 

46600 

46400 

46600 

46800 

47000 

47206 

47400 

47600 

47800 

48000 

48600 

48400 

48606 

fcipfryi 

49000 

49600 

49400 

88 

50000 
50560 
51000 
41  MO 
56000 
56500 
53600 
53300 

54600 

54500 


43696 

8$ 

44689 

44466 

44664 

44881 

45078 

& 

88 

46064 

46661 

46456 

46655 


47640 

&5T 

46631 

46468 

48665 

48668 

49019 

49616 

49413 


331.07 

331.43 
331.79 

336.15 
332.50 
336.86 

333.68 
333.57 
333.93 

334.69 

334.64 

335.00 

335.35 

335.70 

S* 

336.76 

337.03 

337.03 

337.03 

337.03 

337.03 

337.03 

337*2 

337.03 

337.03 

337.03 

337.03 

337.03 

337.03 

337.03 
337.03 
337.05 
«?.« 
33 7.03 
337.03 
357.03 
336.69 

335.56 
334.84 

336.90 

331.57 

330.88 

368.88 

367.56 

366.16 

364,60 

363.43 
388.06 
320.6? 


1.7141  • 
1.7170 
1.7200 
1.7289 
»-• 

1.7287 

1.7316 

1.7346 

1:88 

!:&' 

1.7491 

1.7519 

1.7606 

1.7668 

1.7668 

1.7626 

1.7666 

1.7668 

1.7666 

1.7686 

1.7628 

1.7688 

1.7666 

1.7666 

1.7668 

1.7668 

1.7628 
1.7668 
1.7686 
1.7606 
1.7626 
1.7666 

1.7628 
1.7616 
1.7508 
1.7400 

1.7691 

1.7188 

1.70T2 

1.6966 

1.6352 

1.6741 

1.663d 

1.6516 

1,6405 

1.6894 


7.4218  -  3 

7.6368  , 

7.8575 

8.0641 

8.3167 

8.5554 

8.8004 

9.0519 

9.3099 

9.5747 

9.6465  -  3 
1.0185  -  8 
1.0411 
1.0705 
1.1006 
1.1315 
1.1636 
1.1946 
1.8834 
1.8586 

1.8830  -  a 

1.3139 

1.W 

1.3780 

1.4116 

1.4496 

1.4800 

1.5157 

llj8 

1.6679  -8 

l!§35 

1.9459 

2.0551 

2.1916 

6.4645 

6.5798 

8.7013 

6.8696  -  S 
6.9650 
3.1079 
3.8590 
3.4187 
3.5875 
3.766! 
3.9592 
4.1554 
4.3674 


5.7615  -  6 

5:$? 

i3& 

5.8179 

5.8291 

5.8404 

5.8516 

5.8628 

5.8741  -  6 

5.8833 

3.0965 

5.9077 

5.9189 

5*9300 

5.9412 

5.9496 

5.9496 

5.9496 

m  -  ‘ 
m 
’:8| 
m 

\-5& 

5.9496  -  6 

Sta 

5,9495 

5.9451 

5.9036 

5.8613 

5.8193  •  6 

5,7772 

9.7350 

5.6927 

3.6503 

5.6079 

5.7655 

5.5228 

5.4801 

5.4373 


SOUND  COEF.  OF 
ALTITUDE  SPEED  VISCOSITY 

Z,  m  H  ,m'  C  ,m  sec' V, kg  m'W"1 


Z,  m 

60000 
605 00 
61000 
61500 
62000 
62500 
6J000 
63500 
64000 
64500 

65OOO 

65500 

66000 

66500 

67OOO 

67500 

66000 

68500 

69000 

69500 

70000 

70500 

71000 

71500 

72000 

72500 

73000 

73500 

74000 

74500 

75000 

75500 

76000 

76500 

77000 

77500 

78000 

78500 

79000 

79500 

80000 

80500 

81000 

81300 

eeooo 

A0CC6 

63000 


64342 

64832 

65322 

65812 

663OI 

66791 

67260 

67770 

68259 

68748 

69238 

69727 

70216 

70705 

71194 

71682 

72171 

12660 

73148 

73637 

$S 

75102 

7559? 


76566 

77054 

7W« 

78030 

78518 


84000 

84500 

85000 

85500 

86000 

86500 

87000 

87500 

86000 

88500 

89000 

89500 

90000 


81 445 
81930 


83878 


85339 

85825 

86312 

86798 

87285 

STrfi 

88257 

88743 


319.29 

317.90 

316.50 

315.09 

313.68 
312.27 
310.84 
309.41 
307.98 
306.54 

305.09 

309.63 

302.17 
300.70 

909.22 

297.74 

296.25 

294.75 

293.25 
291.74 

290.22 

288.69 
287.15 
285.61 
284.06 
282.50 
280.93 
279.35 

277.76 

276.17 

274.57 

873.0 

271.3 

269.7 
268.1 

266.4 

264.7 
263.1 

261.4 

859.7 

258.0 
258.0 
258.0 
258.0 
258.0 
258.0 
258.0 
258.0 
2580  0 
258.0 

258.0 

258.0 

258.0 

958.0 

258.0 

258.0 

258.0 

258.9 

258.0 

258.0 

258.0 


1.6181  -  5 

1.6067 

1.5954 

1.5639 

1.5725 

1.5610 

1.5494 

1.5378 

1.5261 

1.5144 

1.502?  -  5 

1.4909 

1.4791 

i.4672 

1.4552 

1.4432 

1.4312 

1.4191 

1.4070 

1.3948 

1.3825  -  ? 
1.3702 
1.3579 
1.3455 
1.3330 
1.3205 
1.3060 
1.2933 
1.282? 
1.2699 

1.2571  -  5 
1.244 
1.231 
1.218 
1.205 
1.192 
1.179 
1.T66 
1.153 
1.159 


KIN. 

VISCOSITY 

2 

T),mS8C 

4.5922  -  2 

4.e305 

5.0034 

3.3517 

5.6367 

5.9395 

6.2615 

6.6038 

6.9682 

7.3562 

7.7696  -  2 
8.2ioe 
8.6802 
9.1319 
9.7175 
1.0290  -  1 
1.0902 
1.155? 
1.2258 
1.3009 

1.3815  -  1 
1.4678 
1.5606 
1.6603 
1.7674 
1.8827 
2.0068 
2.1406 
2.2849 
2.4406 

2.6069  -  1 
2.791 
2.988 
3.201 
3.432 
3.603 
3.956 
4.232 

5:21 


7.181 

7.940 

8.779 

9.706 

1.073 

1.167 

1.312 


1.126 

1.126 

1.126 

1.126 

1.126 

1.126 

1.126 

1.126 

m  a 

1»IW 

1.126 

1.126 


THERMAL 

CONDUCT. 

fc.kgcalm-1 

s;c-i(°k)-i 

5.3944  -  6 
5.3514 
5.3084 
5.2*553 
5.2221 
5.1788 
5.1354 
5.0919 
5.0484 
5.0047 

4.9610  -  6 

4.9172 

4.8733 

It  OAA2 
•r*ucTp 

4.7853 

4.7411 

4.6y69 

4.6526 

4.6082 

4.5637 

4.51S«  -  6 

4.4745 

4.4296 

4.3850 

4.3401 

4.2951 

4.2501 

4.2050 

4.1*?6 

4.1145  , 

4.0691  -  6 

4,024 

3.978 

3.933 

3.887 

3.841 

3.795 

3.730 —  - 

3.704 

3.658 

3.612  -6 

3.612 

3.612 

3.612 

3.6W 

3.612 

3.61* 

3.612 

3.612 

3.612 

3.612  -  6 

3.612 

3.612 

3.612 

3.612 

3.612 

3.612 

3.612 

3.612 

5.612 

5.612 
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TABLE  HA 

ATMOSPHERIC  PROPERTIES  AS  A  FUNCTION  OF  ALTITUDE, 

ENGLISH  UNITS' 

Temperature,  Pressure,  Density,  and  Molecular  Weight 


!■ 


NOTE:  A  one-  or  two-digit  number  (preceded  by  a  plus  or  minus  sign) 
following  the  initial  entry  of  each  block  indicates  the  power  of  10  by 
which  that  entry  and  each  succeeding  entry  of  that  block  should  be  mul¬ 
tiplied,  A  change  of  power  occurring  witfiin  a  block  is  indicated  by  a 
similar  notation. 
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ALTITUDE 
Z,ft  H,  ft* 

I65OO  -16515 

16000  -lOtflZ 
15500  -15512 

15000  -15011 

14500  -14510 

14000  -14009 

15500  -15509 

13000  -15006 
12500  -12507 

12000  -12007 


-  6502 
-  6002 

-  5501 

-  5001 

-  4501 

-  4001 

-  5501 

-  3000 
-  2500 
-  2000 


TEMP. 
T,  °R 

577. 53 

575.79 
574.00 
572.22 

570.43 

568.65 
566.86 
565.06 
565.29 

561.51 

559.72 

All 

jjl »y-r 

556.15 

554.57 

552.56 

550.80 
549.01 
547.25 

545.44 

543.66 

541.88 

540.09 

558.31 

536.52 
534.74 
552.96 
531.17 
529.39 
527.60 
525.82 

524.04 
52*  25 
5T0.47 


P,  mb 

1.7518  +  3 

1 .7544 
1.7260 
1.6979 
1 .6703 

1.6430 

1.6160 

1.5895 

1.5633 

1-5574 

1.5119  +  3 

«  f.CK/T 
a  itW  1 

7.4619 

1.4374 

1.4132 

1.3894 

1.3659 

1.3427 

1.3199 

1.2973 

1.2751+  3 
1.2532 
1.2316 
1.2105 
1.1893 
1.1686 
1.1462 
1.1280 
1.1082 
1.0687 

1.0694  +  3 

1.0504 

1.0517 


518.69  1.01525 


516.90 

515.12 

515.34 

511.56 

509.77 

507.99 

506.21 

504.4J 

5<*.w 

500.86 

499.08 

497.30 

495.58 

493.73 

491.95 

490.17 

488.39 

486.61 

484,83 

483.04 

481.26 

479.48 

477.70 

475.92 

1*74,14 

472.36 


PRESSURE 
P, lbf  ft"2 

3.6588  +  3 

•*  ca,* 

w>-r  • 

3.6048 

3.5462 

3.4884 

3-4314 

3.3752 

3.3197 

3.2649 

5.2109 

3.1576  +  3 

3.1050 

3.0532 

3.0020 

2.9516 

2. 9018 

2.8527 

2.8043 

2.7566 

2.7095 

2.6631  3 

2.6174 

2.5722 

2.5277 


9.9508  +  2 
9-7717 
9.5952 
9.4213 
9.2301 
9.0013 

8.9151  +  2 
8.7513 

6.5900 

6.4311 

8.2746 

8.1205 

7.9687 

7.8192 

7.6720 

7.5271 

7.3844  ♦  2 

7.2439 

7.1056 

6.9694 

6.8354 

6.7095 

6.5736 

6.4458 

6.3200 

6.1962 


2,4839 

2.4406 

2.3980 

2.3560 

2.3146 

2.2737 

2.2335  +  3 

2.1930 

2.1547 

2.1162 

2.0783 

2.0409 

2.0040 

1.9677 

1.9319 

1.8967 

1.8619  +  3 

1.8277 

*  »79+« 

1.7609 

1.7282 

1.6960 

1.6643 

1.633s 

1.6023 

1.5721 


P,  in.  Iig  p, 

5.1732  +  1 
5.180? 

5.0968 

5,0140 

4.9323 

4.8517 

4.7722 

4.6937 

4.6163 

4.5399 

4.4646  ♦  1 
4,3902 
4.3169 
4.2446 

4.1732 
4.1129 
4.0935 
3.9651 
3.8976 
3.8310 

3.7654  +  1 

3.70C7 
3.6369 
3.5740 
3*5120 
3.450e 
3.3905 
3.3511 
3.272 6 
3.2148 

3.1579  +  1 

5.1019 

5.0466 

2.9921 

2.9385 

2.6856 

2.8335 

2.7821 

2.7315 

2.6817 

2.6326  +  1 
2.5843 

2.53w 


DENSITY 

sec2ft-4  p,  lb  ft" 3 


2.4897 

2.4435 

2.3SS0 

2.3532 

2.3090 

2.2655 

2.2228 


3.6905  -  3 

3.7074 

3.6587 

3.6105 

3.5628 

3.5155 

3.4688 

3.4225 

3.3768 
3.3314 

3.2866  -  3 
>1.2422 
3.1983 
3.1548 
3.1118 
3.0693 
3.0272 
2.9855 
2.9443 
2.9095 

2.8632  -  3 
2.0233 
2.7838 
2.7448 
2. 7061 
2.6679 
2.6301 
2.5927 
2.5558 
2.5192 

2.4630  -  3 

2.4473 

2.4119 

2.3769 

2.3423 
2.9061  .. 
2.2749  ■ 
2.2409 
2.2079 
2.1752 

2.1429  -  3 

2.1110 

a  mnli 
**vi 7^ 

2.0462 

2.0174 

1.9369 

1.9567 

1.9270 

1.8975 

1.8685 


1.5423  +  3 

2.1806  *  1 

1  1.8397 

1.5129 

2.1391 

1.8113 

1.4640 

2.0983 

1.7833 

1.4556 

2.0581 

1.7556 

1.4276 

2,0185 

1.7282 

1.4000 

1.9795 

1.7011 

1.3729 

1.9412 

1.6744 

1.3462 

1 .9094 

1.6480 

1.3200 

1.8663 

1.6219 

1.2941 

1.8298 

1.5961 

1.1874  -  1 

1.10R8 

1.1771 

1.1616 

1.1463 

1.1311 

1.1161 

1,1012 

1.0664 

1.0719 

1.0574  -  1 
1.0432 
1.0290 
1.0150 
1.0012 
9.8752  -  2 
9.7397 
9.6057 
9.4731 

9.3419 

9.2121  -  2 
9.0637 
0.9567 
8.83IO 

!:?$ 

8.4622 

8.3419 
8.2229 
8.IO53 

7.9889  -2 
7.8738 
7.7601  „>■ 

7.6473 

7.5962 

7.4262 

7.9175 

7*2099 

7.1096 

6.9984 


WEIGHT 

M 

28.966 

28.066 

28.966 

20.966 

28.966 

28.966 

28.966 

28.966 

28.966 

28.966 

28.966 

28.966 
28.96 6 
28.966 
28.9 66 

!  '  28.966 
28.9 66 
28.966 
28.966 
28.S66 

!  28.966 
28.966 
28.966 
28.966 
28.966 
28.966 

26.966 
28.966 
28.966 

28.966 

i  28.966 

28.966 

28.966 

68.966 

28.966 

28.966 

28.966 

28.966 

28.966 

28.966 


6.8945  -  « 

6.3926 

6.2956 

6.1998 

6.105B 

6.0116 

5.9192  -  8 

5.8278 

5.7375 

5.6485 

5-5606 

5.4732 

5.3871 

5.3022 

5.2182 

5.1353 


28,966 

28.966 

eA.otf 

20.966 

28.966 

28.965 

26.966 

28.966 

26.966 
28.966 

28.966 

28.966 

28.966 

28.966 

28.966 

28.966 
28.966 
28.966 

28.966 

20,966 


ALTITUDE  TEMP, 
Z,ft  H,ft’  T,°R 

13500  13491  470.58 
14000  IJ091  468.80 
14500  14490  467.01 
15000  14909  465.23 
15500  15488  463.45 
16000  15988  461.67 
I6500  16487  459.89 
17000  16986  458.il 
17500  17485  456.33 
18000  17964  454.55 

I8500  18484  452.77 
19000  18983  ,  450.99 
19500  19482  449.21 
80000  1996I  447.43 
20500  20480  445.65 
21000  20979  443.87 
21500  21478  442.09 
22000  21977  440.32 
22500  224?6  438.54 
23000  22975  436.76 


MOL. 

PRESSURE  DENSITY  WEIGHT 


P,  mb 

p,  lb/  rr2 

P,  in.  Hg 

p,lb/sec2ft'4 

P,lbff3 

M 

6.0744  +  2 

1.2687  + 

5  1.7938  +  1 

1.5707  -  3 

5.0534  -  2 

28.966 

5.9546 

1.2436 

1.7584 

1.5455 

4.972? 

28.966 

5.6367 

1.2190 

1.7236 

1.5207 

4.8927 

20.966 

5.7206 

1.1948 

1.6893 

1.4962 

4.8137 

28.966 

5.6065 

1.1709 

1.6556 

1.4719 

4.7358 

28.966 

5.4942 

1.1475 

1.6224 

1.4480 

4.6589 

28.966 

5.3838 

1.1244 

1.5898 

1.4244 

4.5829 

28.966 

5.2751 

1.1017 

1.5577 

1.401! 

4.5079 

28.966 

5.1683 

1.0794 

1.5262 

1.3781 

4.4538 

28.966 

5.0632 

1.0575 

1.4952 

1.3553 

4.3606 

28.966 

4.9598  +  2 

1.0359  + 

1,4646  +  1 

1.3329  -  3 

4.2884  -  2 

28.966 

4.8582 

1.014'f 

1.4346 

1.3107 

4.217? 

28.966 

4.7583 

9.9379  +  2  1.4051 

1.2889 

4.1468 

28.9 66 

4,6600 

9.7327 

1.3761 

1.2673 

4.0773 

28.966 

4.5634 

9.5309 

1.3470 

1.2459 

4.0007 

28.966 

4.4685 

9.3326 

1.3195 

1.2249 

3.9410 

28.966 

4.3751 

9.1376 

1.2960 

1.2041 

3.8742 

28.9 66 

4.2833 

8.9459 

1.2649 

1.1836 

3.8003 

28.9 66 

4.1931 

8.7576 

1.2382 

Ip  1634 

3.7432 

28.966 

4.1045 

8.5724 

:  1.2121 

1.1435 

3.6790 

28.966 

S3500 

24000 

24500 

25000 

95500 

26000 

26500 

87000 

87500 

28000 


23474 

S$ 

£4970 

25469 

as 


434.98 

4,0174  ♦  2 

8.3905  ♦  2 

1.1863  +  1 

433.80 

3.9318 

8.2116 

1.1610 

431.42 

3.8476 

0.0359 

1.1362 

429.64 

3.7650 

7.0633 

1.1118 

427.86 

3.6838 

7.6937 

1.0678 

426.08 

3.6040 

7.5271 

1.0643 

424.30 

3.5856 

7.3634 

1.0411 

422.53 

3.4486 

7.2026 

1.0184 

f?eo.75 

418.97 

3.3730 

3.2987 

0.0096 

9.9605  +  0 
9.7412 

1.1238  -  3 

3.6156  =  2 

28.9 66 

1.1043 

1.0852 

» 

28.966 

28.966 

I.O663 

3.4306 

28.966 

1.0476 

3.3703 

28.966 

1.0292 

3.3113 

28.966 

1.0110 

3.2529 

28.966 

9.9311  -  4 

3.195C 

28.966 

9.7544 

9.5001 

3.1304 

3.0023 

28.9 66 
28.966 

88500 

89000 

*9500 

50000 

30500 

31000 

31500 

38000 

38500 

33000 


28461 

28960 

89458 
89957 
30455 
30954 
31458 
31931 


417.19 
415.41 
413.63 
411.86 
410.08 
408.30 
406.38 
404.75 
408.97 

401.19 


3.2258  +  2 

3.1548 

3.0839 

3.0148 

2.9471 

2.8805 

2.8158 

1:2* 

2.6264 


6.7373  +  2 

9.9258  +  0 

9.4062  -1 

i  3.0270  -  j 

1  2 8,966 

6.5077 

9.3143 

9.2307 

2.9725 

28.96 6 

6.4400 

9.1067 

9.0716 

2.9187 

28.966 

6.2966 

8.9028 

8.9068 

2.8657 

28.966 

6.1551 

8.7027 

8.7443 

2.8134 

28.966 

6.0161 

5.0797 

8.5062 

8.3133 

8.5041 

0.4261 

2.7618 

2.7110 

5.7450 

8.1240 

8.2704 

2.6609 

28.966 

m 

IM 

J:S!fi 

m 

tt:$ 

33500 

34000 

34300 

33446 

m 

399.41 

397.64 

395.06 

8.5659  ♦  8 

8.5064 

8.4481 

5.3509  +  a 

5.2347 

5.118 ? 

33000 

34941 

394.00 

8.3909 

4.9934 

355UU 

35440 

392.30 

2.3347 

4,B76e 

36000 

390.53 

8,2797 

4.761a 

363OO 

309.99 

8.2256 

4.6486 

37000 

36934 

309,99 

2.1731 

4.5306 

4.4318 

37500 

37433 

309.99 

8.1217 

38000 

37931 

309.99 

2.C715 

4.3263 

58500 

30429 

369. SS 

2.0225  +  2 

4.2240  +  2 

39000 

38927 

39425 

309.99 

1.9746 

4.1241 

39500 

40000 

389.99 

1.9279 

4.0e65 

39923 

309.99 

1.882? 

3.9312 

4050b 

40422 

309.99 

1.8576 

’3.6362 

41000 

40920 

309.99 

1.7943 

3.7475 

41500 

41418 

309.99 

1.751? 

1.7104 

3.6568 

42000 

41916 

309.99 

3.5723 

42500 

424)4 

309.99 

1.6700 

3.4878 

43000 

42912 

569.99 

1.6305 

3.4053 

7.5770  ♦  0 

7.8165  -  1 

i  8.5149  -  8 

88.966 

7.4014 

7.6696 

8.4676 

88.966 

7.2292 

7.5247 

2.4810 

80.966 

7.0602 

7.5020 

8.3751 

80.966 

6.8945 

7.8413 

2.3893 

80.966 

6.7319 

7.1028 

2.8858 

28.966 

6.5726 

6.9443 

2.834$ 

28.966 

6.4171 

6.7800 

2.1014 

28.966 

6.2653 

6.6196 

2.1293 

28.966 

6.1170 

6.4629 

2.0794 

28.966 

5.9723  +  0 

6.3100  -  i 

»  2.0302  -  2 

28.966 

5.0310 

6.1608 

1.9022 

28.966 

5.6931 

6.0150 

1.9353 

28.966 

5.5584 

5.4269 

5.8727 

5.7338 

1.8895 

1.8448 

28.966 

26.966 

5.2985 

5.5962 

1.8012 

28.966 

3.1732 

1,7586 

28.966 

5.0509 

5.3365 

t.7170 

28.966 

4.9314 

5.21® 

1,6764 

28.966 

4.8148 

5.0671 

1.6367 

28.966 
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ALTITUDE 

TEMP. 

Z.Jtt 

H,  ft' 

T,  °K 

P,  bm 

43500 

43409 

389.99 

1.5919  +  2 

44000 

43907 

389.99 

1.5545 

44500 

44405 

389.99 

1.5175 

45000 

44903 

389.99 

1.4816 

45500 

45401 

389.99 

1.4466 

46000 

45899 

389.99 

1.4124 

46500 

46397 

389.99 

1.3790 

47000 

46894 

389.99 

1.5464 

47500 

47392 

389.99 

1.5146 

48000 

47890 

389.99 

1.2855 

48500 

48387 

389.99 

1 .2552  *  2 

49000 

48885 

389.99 

1.2256 

49500 

49383 

389.99 

1.1946 

50000 

49880 

389.99 

1.1664 

50500 

50978 

389.99 

1.1388 

51000 

50676 

389.99 

1.1119 

51500 

51373 

389.99 

1.0856 

52000 

51871 

389.99 

1.0600 

52500 

52368 

389.99 

1.0349 

53000 

52866 

389.99 

I.0105 

53500 

53363 

389.99 

9.8662  +  1 

54000 

53861 

369.99 

9.6331 

54500 

54358 

389.99 

9.4056 

55000 

54855 

389.99 

9.1834 

55500 

55353 

389.99 

8,9664 

56OOO 

55850 

389.99 

8.7547 

56500 

56347 

389.99 

8.5479 

57000 

56845 

389.99 

8.3460 

57500 

57342 

389.99 

8.1489 

58000 

57839 

389.99 

7.9564 

PRESSURE 

P,lbf  ft"  2 

P,  ln.I-Ig 

3.3248  +  2 

4.7009  +  0 

3.2462 

4.5898 

3.1694 

3.0945 

4,4812 

4.3753 

3.0215 

4.2718 

2.9499 

4,1708 

2.8801 

4.0722 

2.8120 

3.9760 

2.7456 

3.8820 

2,6807 

3.790B 

2.6173  +  2 

3.7006  +  0 

2.5554 

3.6131 

2.4950 

3.5277 

2.4361 

3.4444 

2.3785 

3.3630 

2.3223 

3.2835 

2.2674 

3.2059 

2.2138 

3.1302 

2.1615 

3.0562 

2.1105 

2.9640 

DENSITY 

MOL. 

WEIGHT 

p,Ibf  secrft" 1 

p,  lb  ft"3 

M 

4.9668  -  4 

1.5980  -  2 

28.966 

4.3403 

1.5602 

28.966 

4.7346 

1.5233 

28.966 

4.6227 

1.4873 

28.966 

4.5134 

4.4067 

1.4521 

28.966 

1.4178 

28.966 

4.3025 

1.3843 

28.966 

4.2008 

1.3516 

28.966 

4.1015 

1.3196 

28.966 

4.0045 

1.2884 

28.966 

3.9099  -  4 

1.2580 . 2 

28.966 

3.8175 

1.2282 

28.966 

3.7272 

t  IfWI 
»«  177*- 

28.966 

3.6391 

1.1709 

28.966 

3.5531 

1.1432 

28.966 

3*^92 

1.1162 

28.966 

3.3872 

1.0898 

28.966 

3.3072 

1.0640 

28.966 

3.2290 

1.0389 

28.966 

3.1927 

1.0144 

28.966 

2.0606  +  2 


1.9180 

1.8727 

1.8284 

1.7853 

1.7431 

1.7019 

1.6617 


2,9135  +  0 

3.0782  -  1 

1  9.9040  -  3 

28.966 

2.3447 

3.0055 

9.6700 

28.9 66 

2.7775 

2.9345 

9.4415 

28.966 

2.7118 

2.8652 

9.2185 

28.966 

2.6478 

2.7975 

9.0000 

28.966 

2.5852 

2.7314 

8.7882 

28.9 66 

2.5242 

2.6669 

8.5806 

28.966 

2.4646 

2.4064 

2.6099 

2.5424 

8.3779 

8.1801 

28.966 

28.966 

2.3495 

2.4824 

7.9069 

28.966 

58500  5833,6  389.99  7.7686  +  1 

59000  58834  389.99  7.5851 

59500  59331  389.99  7.4060 

60000  59628  389.99  7.23H 

60500  60325  389.99  7.0604 

61000  60622  389-99  6,8937 

61500  61319  389.99  6.7310 

62000  61816  389.99  6.5721 

62500  62313  389.99  6.4169 

63000  62810  389.99  6.2655 


1.6225  ♦  2 

2.2941  +  0 

2.4238  -  4 

1.5842 

2.2399 

2.3665 

1.5468 

2. 1870 

2.3107 

1.5105 

1.4?46 

2.1354 

2.0649 

2.2561 

2.2028 

1.4398 

2.0357 

2.1508 

1.4050 

1.9877 

2.1001 

1.3726 

1.3402 

i.SWT 

1.8949 

2.0505 

2.0021 

1.3066 

1,8502 

1.95W 

7.7983 

7  Kill. 

7 
7 

7.0874 

6.9201 

6.7567 


6.2894 


28.966 

28.966 

28.966 

28.966 

28.966 

£8.966 

28.966 

28.966 

28.966 

28.966 


63500 

64000 

63307 

389.99 

6.1176  +  1 

1,2777  +  2 

63804 

389.99 

5.9732 

1.2475 

64500 

64301 

309.99 

5.8322 

1,2181 

65000 

64798 

389.99 

5.6946 

1.1093 

6«sx>«i 

Vto.Qq 

i.^oe 

1.1613 

66000 

65792 

389.99 

5.4290 

1.1339 

66500 

66289 

389.99 

5.3009 

1,1071 

67000 

66785 

389.99 

5.1758 

1,0810 

67500 

68000 

67282 

67779 

389.99 

389.99 

fcSK 

1.0555 

1,0306 

63500 

68276 

389.99 

4.8160  +  1 

1.0063  +  2 

69000 

68772 

389.99 

4,7044 

9.0253  +  1 

69500 

69269 

339.99 

4.5934 

4.4850 

9.5935 

70000 

69766 

339.99 

9.3672 

70500 

70262 

389.99 

4.3792 

9.1462 

71000 

70759 

389.99 

4.2759 

8.9305 

71500 

71256 

389.99 

4.1751 

8.7199 

72000 

71752 

72249 

389.99 

4.0766 

5.514E 

72500 

389.99 

3.9805 

0.3134 

73000 

72745 

389.99 

3.8866 

8.1174 

1,8065  +  0 

1.9087  -  ‘ 

♦  6,1410  -  3 

28.966 

1.7639 

1.8636 

5.9960 

28.966 

1.8196 

1.7767 

5.8545 

5.7164 

28.966 
28.9 66 

1.6419 

1.7348 

5.5815 

28.966 

1,6032 

1.6938 

5.4497 

26.966 

1.5653 

1,5284 

5.3212 

5.1956 

28.966 

28.966 

1.4923 

1.5767 

5.0730 

20,966 

1.4571 

1.5395 

4.9533 

2 8.966 

1.4228  +  0 

1.5032  -  l 

>  4.8365  -  3 

28.966 

1.3892 

1.4678 

4.7224 

28.966 

1.3564 

1.4331 

4.6110 

28.966 

1,3244 

1.3995 

4.5022 

28.966 

1.2932 

1.3665 

4.3960 

28.9 66 

1.2627 

1.3341, 

4,2923 

28.966 

1.2329 

1.3026 

4.1911 

28.966 

I.2O36 

1.2719 

4.0922 

28.966 

1.1754 

1.2419 

3.9957 

28.966 

1.1477 

1.2126 

3.9015 

26.966 

80 


MOL. 


ALTITUDE 
.  Z,  ft  II,  ft' 

TEMP. 
T,  °R 

P,  mb 

PRESSURE 
P,  lb/' ft- 2 

P,  in.Hg 

DENSITY 

p,  lb/  seA'f^  p ,  lb  ft 

WEIGHT 

M 

75500 

7324a 

589.99 

3.7950  +  1 

7.9259  +  1 

1.1207  +  0 

1.1840  -  4 

3.8095  -  3 

28.966 

74000 

75758 

589.99 

3.7055 

7.7390 

1.0942 

1.1561 

3.7197 

26.966 

74500 

74235 

389.99 

3.6181 

7.5566 

1,0684 

1.1288 

3.6319 

28.966 

75000 

74731 

389.99 

3.5328 

7.3784 

1.0432 

1.1022 

3.5463 

28.966 

75500 

75228 

389.99 

3.4495 

7.2044 

1.0186 

1.0762 

3.4627 

28.9 66 

76OOO 

75724 

389.99 

3.3682 

7.0346 

9.9462  -  1 

1.0509 

5.3811 

28.966 

765OO 

76220 

389.99 

3,2888 

6.6687 

9.7H7 

1.0261 

3.3014 

28.966 

77000 

76717 

389.99 

3.2112 

6.7068 

9.4828 

1.0019 

3.2235 

28.966 

77500 

77215 

389.99 

3.1355 

6.5487 

9,2593 

9.7829  -  5 

3.1475 

28.966 

78000 

77709 

389.99 

3.0616 

6.3944 

9.0410 

9.5523 

3.0734 

26.966 

78500 

78206 

389.99 

2.9395  +  1 

6.2437  ♦  1 

8.8279  -  1 

9.3271  -  5 

3.0C09  -  3 

28.966 

79000 

737CE 

589.99 

2.9190 

6.0965 

8.6199 

9. 1073 

2.93CE 

28.966 

79500 

79196 

389.99 

2.8502 

5.9528 

8.416? 

8.8927 

2 18611 

28.966 

80000 

79694 

389.99 

2.7831 

5.8125 

8.2183 

8.6831 

2.7937 

20.966 

80500 

801 90 

389.99 

2.7175 

5.6755 

8.0247 

8.4785 

2.7279 

28.966 

81000 

80687 

389.99 

2.6534 

5.5418 

7.8356 

8.2787 

2.6636 

28.966 

81 500 

81 185 

389.99 

2.5909 

5.4112 

7.6509 

8.0836 

2.6008 

28.966 

82000 

81679 

389.99 

2.5299 

2.4703 

5.2837 

7.4707 

7.8931 

2.5395 

28.966 

82500 

82175 

390.24 

5.1592 

7.2947 

7.7oe2 

2.4781 

28.966 

8J000 

82671 

391.06 

2.4122 

5.0379 

7.1231 

7.5053 

2.4148 

28.966 

65500 

83167 

391.87 

2.3555  +  1 

4.9196  +  1 

6.9559  -  1 

7.3139  -  5 

2.3532  -  3 

28.966 

84000 

83663 

392.69 

2.3004 

4.8044 

6.7930 

7.1277 

2.2933 

28.966 

84500 

84159 

393.51 

2.2466 

4.6921 

6.6342 

6.9467 

2.2350 

28.966 

85000 

84655 

394.32 

2.1942 

4.3QB7 

4.4760 

6.4795 

6.7706 

2.1784 

28.966 

85500 

85151 

395.14 

2.1431 

6.3287 

6.5994 

2.1233 

28.966 

86000 

85647 

395.96 

0.0934 

2.0448 

4.3721 

6.1817 

6.4320 

2.0697 

28.966 

86500 

86143 

396.77 

4.2707 

6.0384 

6.2708 

2.0176 

28.966 

87000 

86659 

397.59 

1.9975 

1.9514 

4.1719 

5.8987 

6.1132 

1.9669 

28.966 

87500 

88000 

87134 

398.40 

4.0757 

5.7626 

5.9598 

1.9175 

28.966 

87630 

399.22 

,1 

1.9065 

3.9818 

5.6298 

5.8106 

1.8695 

28.966 

86500 

88126 

400.04 

1.8627  +  1 

3.8902  «•  1 

5.5004  -  1 

5.6655  -  5 

1.8228  -  3 

28.966 

89OOO 

88622 

400.85 

1.8199 

3.6010 

5.3743 

5.5243 

1.7774 

28,966 

89500 

891 18 

401.67 

1.7783 

3.7140 

5.2512 

5.3868 

1.7332 

28.966 

90000 

89613 

402.48 

a 

3.6292 

5.1313 

5.2531 

I.69OI 

1.6483 

28.966 

90500 

90109 

405.30 

5.0143 

5,123° 

28,966 

91000 

90605 

404.12 

1.6594 

4.9002 

4.9963 

1.6075 

28,966 

91500 

91100 

404.93 

1.621? 

3.3870 

4.788? 

4.6804 

4.8730 

1.5678 

28.966 

92000 

91596 

405.75 

1.5850 

3.3105 

4.7530 

1.5292 

I.4917 

28.966 

92500 

92092 

406.56 

1.5491 

3.2354 

4.574 6 
4,4714 

4.6362 

28.966 

95000 

92587 

407.38 

1.5142 

3.1624 

4.5225 

1.4551 

28.966 

95500 

93083 

408.19 

1.4801  +  1 

3.0912  +  1 

4.3707  -  1 

4.4118  -  5 

1.4195  -  3 
1.3848 

28.9 66 

94000 

93578 

409.01 

1.4468 

3.0217 

4.2724 

4.5041 

28.9 66 

94500 

94074 

409.83 

1.4144 

2.9539 

4.1766 

4.1992 

1.3510 

28.966 

95000 

94569 

410.64 

1.3827 

2.8878 

4.0831 

4.0970 

1.3162 

26.966 

95500 

95065 

411.46 

1.3518 

2.8233 

3.9919 

3.9976 

1.2862 

28.966 

95000 

95560 

412.27 

1.3217 

2.7604 

3.90E9 

3,9007 

1.2550 

1.2247 

26.9 66 

96500 

96056 

413.09 

1,2923 

2,6989 

3.8I60 

3.8064 

28.966 

97000 

SSS 

413.90 

1.2636 

2,6390 

3.7313 

3.7145 

1.1951 

28.966 

97500 

414.72 

1.2356 

2.5003 

2.5254 

3.6486 

3.6251 

1.1663 

20,966 

96000 

“97542 

415.53 

1.2082 

3.5679 

3.5379 

1.1383 

20.966 

96500 

98037 

416.35 

1,1816  +  1 

2.4677  +  1 

3.4891  -  1 

3.4530  -  5 

1.1110  -  3 

28,966 

99000 

98552 

417.16 

1.1555 

2.4134 

3.4123 

3.3704 

1.0644 

28.966 

99500 

99028 

417.98 

1.1301 

2.3603 

3.3373 

3.2896 

I.O585 

28.966 

100000 

99525 

418.79 

1.1053 

2.3085 

3.2640 

3.2114 

1.0332 

20.966 

100500 

100018 

419.61 

1.0811 

2.2580 

3.1925 

3.1350 

1.0086 

28.966 

101000 

100515 

420.42 

1.0575 

2.208 6 

3.1228 

3.0605 

.9.8468  -  4 

28,9*56 

101500 

101008 

421.24 

1,0344 

2.1604 

3.0546 

2.9379 

9.6134 

28.966 

102000 

101504 

422.05 

1.0119 

2.1134 

2.9881 

2.9172 

9.3859 

28.966 

1(2500 

101999 

422.87 

9.8991  +  0 

2.0675 

2.9232 

2.8484 

9.1643 

28.966 

105 000 

102494 

423.68 

9.6844 

2.0226 

2.8598 

2.7812 

8.9483 

28.966 

81 


ALTITUDE  TEMP, 
Z,  ft  H,  ft’  T,  °R 

iOjjOO  1 0B  989  424.50 
lo4uOO  1(548E  425.31 
104500  103979  426.13 
105000  104474  426.94 
106000  10?464  420.57 
107000  106454  430.20 
106000  107444  431.83 
109000  106433  433.46 
110000  109423  435.09 
111000  110412  436.72 

112000  111402  438.35 
1  IjOOO  IT2391  439*97 
114000  113300  441.60 
115000  114369  443.23 
116000  115358  444.86 
117000  116347  446.49 
118000  117336  448.11 
119000  110525  449.74 
120000  119313  451.37 
121000  1205 OB  453.00 


122000  121290 

123000  122279 

124000  123267 

125000  124255 

126000  125243 

127000  126231 

128000  12T21? 

129000  .128207 
130000  129195 

131000  130182 


454.62 

456.25 

457.88 

459.50 

461.13 


462.75 

464.38 

466.01 

467.63 

469.26 


132000 
133000 
134000 
135000 
136000 
137000 
138000 
139000 
1 40000 
141000 


131170  470.88 
13S157  472.51 
133145  474.13 
134132  475.76 
135H9  477.30 
136106  479.01 
137093  480.63 
138080  482.26 
139066  483.88 
140053  485.50 


l4eooo  141040  487.13 
143000  142026  488.75 

i44ooo  143013  490.38 

145000  143999  492.00 
146000  144905  493.6b 
147000  145971  495.24 
148000  146957  496.87 
149000  147943  498.49 
IJOOOO  148929  500.11 
1J1000  149915  501. 7** 

152000  150900  509.36 
I53OOO  151886  504.98 
154000  152871  506.60 
155000  153856  506.88 
156000  13WJ42  506,79 
157000  155027  506.79 
158000  156812  508.79 
159000  157797  506.79 
160000  1  50702  508.79 
161000  159767  500.79 


PRESSURE 

.-2 


P,  mb  P,  lbf  ft  P,  ln.Hg 


DENSITY 
p,lV  sec2ft'4 


p,lb  ft 


-3 


MOL. 

WEIGHT 

M 


9.4748  +  0 

9.2701 

9.0703 

8.8751 

8.4983 

8.1389 

7.7960 

7.4688 

7.1565 

6.8504 

6.5738  +  0 
6.3020 
6.0424 
5.7944 
5.5575 
5.3311 
5.1147 
4.9078 
4.7101 
4.5210 

4.3401  +  0 

4.1671 

4.0016 

3,8432 

3.6917 

3.5466 

3.4077 

3.2748 

3.1474 

3.0255 

2.9066  +  0 

2.7967 

2.6095 

2.5867 

2.4802 

2.3930 

2.3032 

2.2164 

2.1332 

2.0533 

1*9767  +  0 
1.9092 
1.8327 
1.7650 
1.7000 
1.6376 
1.5777 
1.5202 
1,4650 
1.4119 

1,3610  +  0 
1.3120 
1.2649 
1.2197 
1,1762 
1.1343 
1.0959 
1.0549 
1.0173 
9.6107  -  1 


1.9709  +  1 

2.7979  -  1 

2.7158  -  5 

1,9361 

1.8944 

2,7375 

2.6785 

2,6520 

2.5899 

1.8536 

1.7749 

2.6206 

2.5096 

2.5293 

2.4128 

1.6999 

2.4054 

2.3oeo 

1.6282 

2.3022 

2.1967 

1.5599 

2.2055 

2.0966 

1.4947 

2.1133 

2.0014 

1.4324 

2.0e53 

1.9109 

1.3730  +  1 
1.3162 
1.2620 
1.2102 
1.1607 
1.1134 
1.0682 
1.0250 
9.8372  +  0 

9.4422 

9.0645  +  0 

8.7032 

8.3575 

8.0267 

7.71 02 

7.4072 

7.1172 

6.8395 

6.5735 

6.3108 

6.0740  +  0 

5.8411 

5.6171 

5*4025 

5.1967 

4.9995 

4.8104 

4.6291 

4.4552 

4.2884 

4.1204  +  0 
3.9749 

l-U 

3.55V? 

3,1)202 

3.2951 

3.1750 

3.0597 

2.9409 

2.0424  +  0 

2.740b 

2.6419 

2.5475 

2.4566 

2.3691 

2.2046 

2.2032 

2.1247 

2.0490 


1.9412 

1.0610 

1.7843 

1.7111 

1.6411 

1.574? 

1.5104 

1.4493 

1.3909 

1.3350 


1.8247 

1.7428 

1.6649 

1.5907 

1.5201 

1.4528 

1.3800 

1.3278 

1.2697 

1.2143 


1.2016  -  1  1.1616  -  5 


8.5892 

0.2507 

7.9421 

7.6306 

7.3477 

7.0600 

6.8015 

6.5451 

6.2993 

6.0654 

5.8372 

5.6201 

9.4116 

5.2H9 

4.8359 

4.6590 

4.4892 

4.3261 

4.1694 

4.0109 

3.0743 

3.7354 

5.6019 

3.473* 

3o3496 

3.2303 

3.1151 

3.0041 

2.0971 


-  2 


7.5159  -  6 
7.2019 
6.9020 
6.6156 

6.3420 

6.0006 

5.8309 

5.5922 

5.3640 

5.1460 

4.9374  -  6 
4,7380 

4.5*73 
4.3649 
4  ?°o4 
i’.CfijA 
3.8636 

3.7106 

&SS 


-  2 


5.2990 

3.1613 

J.038B 

2.9202 

2.8130 

2.7127 

2.6160 

2.5228 

2.4329 

£.3462 


-  6 


8.7378  -  4 

8.5327 

8.3328 

8.1379 

7.7628 

7.4064 

7.0576 

6.7455 

6.4392 

6,1480 

5.8710  -  4 

5.6074 

5.3566 

5.H79 

4.8906 

4.6743 

4.4683 

4.2721 

4.0651 

3.9070 

3.7373  -  4 
3.5755 
3.4213 
3.2743 
3.1341 
3.0003 
2.8728 
2.7510 
2.6349 
2.5240 

2.4102  -  4 
2.3171 
2.2206 
2.1205 
2.0405 
1.95» 
1.8760 
1.7992 
1.7258 
1.6557 

1.5086  -  4 
1.5844 

\M 

f.^4fle 

1.2945 

1.2431 

1.1939 

1.1468 

1.1017 

1.058?  -  4 

1.0171 

9.7750  -  5 

9,3955 

9,0505 

8.7279 

8.4168 

0.1169 

7.8276 

7.5487 


28.966 

28.966 

28.966 
28.966 
28.966 
28.966 
28.966 
28.966 

28.966 

28.966 

28.966 

28.966 

28.966 

28.966 

28.966 

28.966 

28.966 

28.966 

28.966 

28.966 

28.966 

28.966 

20.966 
20.9 66 
20.966 
28.966 
28.966 
20.966 
20.966 
28.9 66 

26.966 

20.966 

26.966 

20.9 66 
26.966 
28.966 
20.966 
20.966 
20.966 
20.966 

20.966 

28.966 

20.966 

20.955 

96.966 

28.9 66 
20.966 

20.966 

28.966 

20.966 

28.966 

26.966 

28.966 

28.966 

20.966 
28.9 66 

28.966 

20.966 
20.9 66 
20.966 


32 


ALTITUDE  TEMP. 

Z,ft  H,  ft*  T,°R  P,  mb 

162000  160751  506.79  9.4612  -  1 

I63000  161736  506.79  9.1242 

164000  162720  509.79  8.7992 

I65OOO  163705  508.79  8.4858 

166000  164689  506.79  8.1835 

167000  165673  506.79  7.89®1 

168000  166657  506.79  7.6111 

169000  167641  508.79  7.3401 

170000  16862J  506.79  7.0788 

171000  I696O9  506.79  6.8268 


MOL. 


PRESSURE 

DENSITY 

WEIGHT 

P,  lb;’ ft  2 

P,  I11.  Hg 

p,lb  sec2ft"4 

p,lb  ff 

M 

1.9760  +  0 

2.7939  - 

2  2.2626  -6 

7.2798 

-  5  28.966 

1.9056 

2.6944 

2.1820 

7.0205 

28.966 

1.8377 

2.5964 

2.1043 

6 , 7(04 

28.966 

1.7723 

2.5058 

2.0094 

6.5293 

28.966 

1.7092 

2.4166 

1.9571 

6.2967 

28.966 

1.8403 

2.3305 

1.8874 

6.0725 

28.966 

1.5896 

2.2476 

1.8202 

5.8563 

28.966 

1.533  0 

2.1675 

1.7554 

5.6478 

28.966 

1.4784 

2.0904 

1.0929 

5.446? 

28.966 

1.4258 

2.0160 

1 .6326 

5.2528 

28.966 

172000  170595  506.79 
173000  171577  506.79 
Mooo  172560  506.79 

175000  173544  5C6.79 
176000  174527  507.20 
177000  175510  504.77 
178000  176494  506.35 
179000  177477  499.92 
180000  178460  497.49 
181000  179443  495.07 


6.5839  -  1  1.3751  ♦ 
6.3495  1.3261 

6.1236  1.2789 

5.9057  1.2334 

5.6953  1.1895 

5.4916  1.1469 

5.2943  1.1057 

5.1031  1.0658 

4.9180  1.0672 

4.7388  9.8972  -  1 


1,9442  -  2  1.5745  - 

1-8750  I-RS 

I.0003  i.*k>4h 

1.7439  1.4123 

1.6818  1.3663 

1.6217  1.3238 

1.5634  1.2824 

1,5070  1.2421 

1.4583  1.2028 

1.3994  1.1647 


6  5.0659  -  5  28.966 

4.8856  28.966 

I.  aO  r\CC 

+•  fllf  w.yw 

4.5440  28.966 

4.3959  28.966 

4.2  si  28.966 

4.1258  28.966 

3.9962  28.966 

3.8700  28.966 

3.7473  28.966 


188000  180425  492.64  4.5653  -  1 

I83OOO  181409  490.21  4.3973 

184000  182391  487.79  4.2348 

185000  183373  485.36  4.0775 

186000  184356  482.94  3.9253 

187000  185338  480.51  3.7781 

188000  186320  478.09  3.6357 

189000  187303  475.66  3.4980 

190000  188285  473.24  3.3649 

191000  I89267  470.81  3.8362 


9.5348  -  1 

1.3481  -  i 

!  1.1276 

9.1640 

1.2985 

i.0915 

8.8445 

1.2505 

1.0563 

8.5160 

1.2041 

1.0222 

8.1962 

1.1591 

9.8898 

7.8907 

1.1157 

9.5670 

7.5934 

1.0736 

9.8531 

7.3058 

1.0330 

8.9481 

7.0078 

9.9366  -  2 

1  8.6517 

6.7590 

9.5566 

8.3636 

3.6278  -  5 
3.5117 
3.3987 
3.2888 
3.1820 
3.0781 
2.9771 
2.8790 
2.7836 
2.6909 


28.966 

28.966 

28.966 

28.966 

20.966 

28.966 

28.966 

26.966 

28.966 

28.966 


192000  190248  468.39  3.1118 
193000  191230  465.96  2.9916 
1940OO  192212  463.54  2.8755 
195000  193194  461.12  2.7633 
196000  194175  458.69  2.6550 
197000  195157  456.27  2.5503 
198000  196138  453.85  2.4493 
199000  197119  451.42  2.3518 
200000  198100  449.00  2.2576 
201000  1990B1  446.58  2.1668 


6.4992 

6.2482 

6.0056 

5.7713 

5,5450 

5.3264 

5.1154 

4.9117 

4.7151 

4.5254 


9.1893  -  l 

i  8.0838  -  1 

r  2.6009 

8,0343 

8.4914 

7.8120 

7.5480 

2.5134 

2.4285 

8.1601 

7.2916 

2.3460 

7.8401 

7.0407 

2.2659 

7.5311 

6.8011 

2.1882 

7.2387 

6.5665 

2.1127 

6.9447 

6.3389  , 

2.0395 

6.6668 

6.1180 

6.3965 

5.9037 

1.8994 

28.966 
28.966 
28.966 
28.966 
28.966 
28.966 

20.966 
28.966 
28.966 
28.966 


202000  200062 
205000  201043 

204000  202024 

205000  200004 

nntnnn  sraaAc 
207000  P 04966 
208000  205946 

209000  20S9S6 

210000  207906 
211000  208887 


444.16  2.0792 
441,74  1.9946 
439.32  1.9131 
456.89  1.8345 

irtii.47  1.7587 

432*.  05  1*6857 
429.63  1.6153 
427.21  1.5475 
424.79  1.4821 
422.37  1.4192 


4.3424  -  1  6.1397 
4.1659  5.8901 
3.9956  5.6494 
3.8314  5.4172 

5.6731  5.1935 

3.5206  4.9778 
3.3736  4.7699 
3.2319  4.5697 
3.0955  4.3768 
2.9641  4.1910 


5.2986 
5.1091 
4.9253 
4.7472 
4. 

4, 
4.2454 
4.0685 


1.8326  -  5 

wss 

1.6438 

1.5847 

1.5274 

1.4718 

1.4100 

1.3659 

1.3154 


28.966 

26.966 

28.966 

28.966 
28.9 66 
28.966 
28.966 

20.966 
28.966 
28.9 66 


212000 

209867 

419.95 

1.3587  *  1 

2.8376 

213000 

210647 

417.53 

1.3004 

2.7158 

214000 

211806 

415.11 

1.2442 

2.5966 

215000 

212806 

412.70 

1.1902 

2.4059 

216000 

013786 

410.28 

1.1383 

2.3774 

217000 

214765 

407.86 

1.0083 

2.2730 

218000 

215745 

405.44 

1.0403 

2.1727 

219000 

216724 

403. ce 

9.9410  -  2 

2.0762 

220000 

217703 

400.60 

9.4971 

1.9835 

221000 

218683 

398.19 

9.0705 

1.8944 

4,0121 
3.8399 
3.6742 
3.5148 
3.3614 
3.2138 
3.0720 
2.935 6 


-  3 


2,8045 

2.6785 


3.9365  -  7 
3.7894 
3.6470 
3.5092 
3.3758 
3.2468 
3.1220 
3.OOI3 
2.8845 
2.7717 


1.0665  - 
1.2192 
1.1734 
1.1290 
1,0861 
1,0446 
1.0045 
9.6365  - 
9.2807 
8.9177 


5  28.966 

28.966 
28.966 
28.966 
28,9 66 
28.966 

28.966 

/  Art 

O  CQiifW 
28.966 
28.966 
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MOL. 


ALTITUDE 

TEMP. 

PRESSURE 

DENSITY 

WEIGHT 

Z,ft 

T,°a 

P,  mb 

P,  lb/  ft 

-1 

P,  in.  Ilg 

p,lb/  360“ 

'ft'4 

p,  lb  ft’3 

M 

222000 

219662 

395.77 

8.6607  -  2 

1.8088 

-  1 

2-5575  - 

3 

2.6627 

-  7 

8.5668  - 

6 

28.966 

22 ‘5000 

220641 

393.35 

8.2671 

1.7266 

2.44i3 

2.5573 

8.2278 

28.966 

22U000 

221620 

390.94 

7.8892 

1.6477 

2.3297 

2.4555 

7.9002 

28.960 

225000 

222598 

388.52 

7.5261* 

1.5719 

2.2226 

2.3571 

7.5036 

28.966 

2260(30 

223577 

386.10 

7.1782 

1.4992 

2.1197 

2,2621 

7.2782 

28.966 

227000 

224556 

383.69 

6,8442 

1.4294 

2.0211 

2.1704 

6.9852 

26.966 

228000 

225534 

381.27 

6.5237 

1.3625 

1.9264 

2. 0819 

6.6964 

28.966 

229000 

226513 

378.86- 

6.2164 

1.2963 

1 .8357 

1.9965 

6.4235 

28.966 

230000 

227491 

376.44 

5.9217 

1.2368 

1.7487 

1.9141 

6.1583 

28.966 

231000* 

228469 

374.02 

5.6393 

1.1778 

1 .6653 

1 -8345 

5.9025 

28.966 

232000 

229447 

371.61 

5.3687  -  2 

1.1213 

-  1 

1 .5654  - 

3 

1.7579 

-  7 

5.6557  - 

6 

28.966 

233000 

230426 

369.19 

5.1094 

1 .0671 

1.5068 

1.6839 

5.4178 

28,966 

234000 

231404 

366.78 

4.8611 

1.0153 

1 .4355 

1.6126 

5-1885 

28.966 

235000 

232381 

364.37 

4.6234 

9.6562 

■  2 

1 .3653 

1.5439 

4.9674 

28.966 

236000 

233359 

361.95 

4.3958 

9.1809 

1.2961 

1.4777 

4.7545 

26.966 

237C. O 

234337 

359.54 

4.1781 

8.7262 

1.2338 

1.4140 

4.5493 

26.966 

238000 

235315 

357.12 

3.9698 

8.2911 

1.1123 

1.3526 

4.3517 

28-966 

239000 

236292 

354.71 

3.7706 

7.6751 

1.1135 

1.2934 

4.1615 

3.9784 

28.966 

240000 

237269 

352.30 

3.5802 

7.4774 

1.0572 

1.2365 

28.966 

241000 

238247 

349.89 

3.3962 

7.0972 

1.0035 

1.1817 

3.8021 

28.966 

242000 

239224 

347.47 

3.2243  -  2 

6.7340 

-  2 

9.5212  - 

4 

1.1290 

-  7 

3.6326  - 

6 

28.966 

243000 

240201 

345.06 

3.0561 

6.3871 

9.0307 

1.0784 

3.4695 

28.966 

244000 

241178 

342.65 

2.8995 

6.0558 

8.5623 

1.0296 

3.3127 

28.966 

245000 

242155 

340.24 

2.7481 

5.7395 

8.1152 

9.8278 

-  8 

3.1620 

28.966 

246000 

243132 

337.8 

2.604 

5.438 

7.688 

9.378 

3.017 

28.97 

247000 

246000 

244109 

335.4 

2.466 

5.150 

7.281 

8.945 

2.878 

28.97 

245085 

333.0 

2.334 

4.875 

6.893 

8.530 

2.744 

28.97 

249000 

246062 

330.6 

2.209 

4.6i  4 

6.523 

8.131 

2.616 

28.97 

250000 

247039 

328.2 

2.090 

4.364 

6.171 

7.748 

2.493 

28.97 

251000 

248015 

325-8 

1.976 

4.127 

5.835 

7.380 

2.374 

28.97 

252000 

248991 

323.4 

1.868  -  2 

3.901 

-  2 

5.515  - 

4 

7.027 

.  8 

2.261  - 

6 

28.97 

253000 

249967 

320.9 

1.764 

3.685 

5.210 

6.689 

2.152 

2.048 

28.97 

28.97 

254000 

250944 

318.5 

1.666 

3.480 

4.921 

6.365 

255000 

251920 

316.1 

1.573 

3.285 

4.645 

6.054 

1.948 

28.97 

256000 

252896 

313.7 

1.484 

3.100 

4.383 

5.756 

1.852 

28.97 

2570OO 

258000 

253871 

254847 

311.3 

308.9 

1.400 

1.320 

2.924 

2.756 

4.134 

3.897 

5.471 

5.198 

1.760 

1.672 

28.97 

28.97 

259000 

255823 

306.5 

1.243 

2.597 

3.672 

4.937 

1.588 

28.97 

260000 

256796 

304.1 

1.171 

2.446 

3.459 

4.666 

1.508 

1.431 

28.97 

261000 

257774 

y>i.7 

I.103 

2.303 

3.256 

4.447 

28.97 

262000 

258749 

299.3 

1.038  -  2 

2.167 

-  2 

3.064  - 

4 

4.218 

-  8 

1.357  - 

6 

28.97 

263000 

264000 

259725 

296.2 

9.759  -  3 

2.038 

2.882 

3.962 

1.201 

28.97 

260700 

298.2 

9.178 

1.917 

2.710 

3.745 

1.205 

28.97 

265000 

261675 

296.2 

6.633 

1.803 

2.549 

3.523 

1.133 

28.97 

o/Oiwi 

o«A  0 

A. MO 

1  6 of. 

9  Mfl 

5  515 

t  n« 

Oft.  07 

267000 

268000 

263625 

264600 

298.2 

298.2 

7.637 

7.183 

1.595 

1.500 

2.255 

2.121 

3.116 

2.931 

1.003 
9.430  - 

7 

28.97 

26.97 

269000 

£65374 

298.2 

6.756 

1.411 

1.995 

2.757 

8.870 

28.97 

270000 

266549 

296.2 

6.-354 

1.327 

I.876 

2.593 

8.343 

28.97 

271000 

267524 

296.2 

5.977 

1.248 

1.765 

2.439 

7.847 

28.97 

272000 

268498 

296.2 

5.622  -  3 

1.174 

-  2 

1.660  - 

4 

2.294 

-  8 

7.381  - 

7 

28.97 

273000 

269472 

296.2 

5.288 

1.104 

1.561 

2.158 

6.942 

28.97 

274000 

276447 

296.2 

4.974 

1.039 

1.46$ 

2.029 

6.530 

28.97 

275000 

271421 

296.2 

4.678 

9.771 

-  3 

1.381 

1.909 

6.142 

28.97 

276000 

272395 

296.2 

4.400 

9.190 

1.299 

1.796 

5.777 

28.97 

277OOO 

278000 

273369 

274343 

296.2 

4.139 

8,644 

1.222 

1.689 

5.434 

28.97 

296.2 

3.893 

8.131 

1.150 

1.589 

5.111 

28.97 

279000 

275317 

296.2 

3.662 

7.648 

1 .081 

1.494 

4.808 

28.97 

280000 

276290 

296.2 

3.445 

7.194 

1.017 

1.1(06 

4.522 

26.97 

281000 

277264 

298.2 

3.240 

6.767 

9.568  - 

5 

1.322 

4.254 

28.97 
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ALTITUDE 
Z,ft  H.ft' 


TEMP. 


282000 

233000 

284000 

285000 

286000 

287000 

288000 

289000 

290000 

291000 

292000 

£93000 

294000 

295000 

296000 

2970OO 


299000 

300000 

302QOO 

304000 

306000 

308000 

310000 

312000 

314000 

316000 

318000 

320000 

322000 

324000 

326000 

528000 

330000 

332000 

334a» 

336OOO 

336000 

340000 

342000 

344000 

346000 

348000 

350000 

552000 

354000 

356000 

356000 

36OOOO 

362000 

364000 

366000 

368000 

37OOOO 

372000 

374000 

376OOO 

379000 

380000 

302000 


278238  1 

279211  ‘ 

280184 
281159 
282131 
283104 
284077 
285050 
286023 
286995 

287968 

288940 

289915 

290685 

291857 

292630 

293802 

294774 

295746 

297689 

299632 

301575 

309517 

305459 

507401 
309342 
311283 
313224 
315164 
j}171 04 

319043 

32096c 

322921 

324859 

326797 

328735 

350672 

352609 

334546 

336482 

338418 

340953 

342288 

344223 

•  I  .<**•  >•** 
lyi 

348091 

350025 

351958 

353891 

355823 

'  357756 

i  359687 
1  361619 

1  363550 

1  365481 

>  367411 

»  569341 

>  371270 

)  373200 

)  375129 


298.2 

296=2 

298.2 

298.2 

298.2 

298.2 

298.2 

298.2 

298.2 
298.2 

298.2 

208.2 
298.2 
298.2 
298.2 
298.2 
298.2 

298.2 

299.2 

303.4 

307.6 

311.9 

316.1 

520.5 

324.5 

328.7 

332.9 

337.1 

341.3 

345.5 

349.7 

353.9 

358.1 

362.2 

366.4 

370.6 

574.8 

378.9 
383.1 
387.3 


P,  mb 

5.048  ■ 

2.867 
2.697 
2.537 
2.3 86 
2.245 
2.111 
1.986 

1.868 

1.758 

1.653 

1.555 

1.463 

1.376 
1.295 
1.218 

1.146 
1.078 
1.014 
8.985 

7.976 

7.092 

6.316 

5.633 

5.032 

4.502 

4.034 

3.619 

3.252 

2.926 

2.636 

2.377 

2.147 
1.942 
1.758 

1.313 

1.194 

1.087 


4,4l6 

4.141 

3.892 

3.666 

3.460 

3.2?2 

3.099 

2,941 

2.795 

2,660 


PRESSURE 
P,  lb,  ft' 2 

6.365  -  3 

5.968 

5.632 

5.298 

4.964 

4.688 

4.410 

4.148 

3.902 

3.677 

3.453  -  3 
3.248 
3.056 
2.874 
2.704 
2.544 
2.393 
2.251 
2.118 
1.877 

1.666  -3 
1.481 
1.319 
1.177 
1.051 
9.403  -1 
8.425 
7.559 
6.792 
6.110 


4.965 

4,484 

4.055 

3.671 

3.327 
3.019 
2.743 
2.494 
2.271 

2.069 

1.888 

1.724 

!:2S 

1.328 
1.227 
1.137 
1.057 
9.862 

9.224 

8.648 

8.126 

7.656 

7.226 

6.833 

6.473 

6.142 

5.837 

5.556 


DENSITY 
2  -4 

P,  In.IIg  p,lb  sec  ft 

9.000  -  5  1.244  -  8 

8.466  1.170 

7.963  I**00 

7.491  1.035 

7.046  9.737  -  9 

6.628  9.159 

6.235  8.616 

5.065  8.104 

5.517  7.624 

5.190  7.172 


4.882 

4.593 

4.320 

4.064 

3.823 

3.597 

3.383 

3.183 

2.994 

2.653 

2.355 

2.094 

1.865 

1.663 

1.486 

1.330 

1.191 
1.069 
9.605 
8.640 

7.783 

7.020 

6.341 

5.733 

5.191 


2.926 

2.669 

2.457 

2.228 

2.041 

1.878 

1.734 

1.608 

1.495 

1.394 


6.746 

6.346 

5.970 
5.616 
5.283 

4.970 
4.675 
4.398 
4.123 
3.609 

3.153 
2.766 
2.430 
2.138 
1.885 
1.665 
1.473 
1.305 
1.158 
1.029 

9.154 
8.15a 
7.280 
6.506 
5.822 


p,lb  ft' 

4.001 

3.764 

3.540 

3.330 

3.133 

2.947 

2.772 

2.608 

2.453 

2.307 

2.171 

2.042 

1.921 

1.807 

1.700 

1.599 

1.504 

1.415 

1.327 

1.159 

1.015 

8.898 

7.817 

6.880 

6.066 


3.069 

2.770 

2.502 

2.263 

1.981 

1.736 

1.531 

1-357 

1.209 

1.063 


8.794 

7.970 

7.248 

6.613 

6.052 

5.555 

5.111 

4.715 

4.360 


2.945 

2.625 

2.342 

2.093 

1.873 
1.678 
1.506 
1.353 
1.216 
1.095 

9.873 
8.911 
8.051 
7.282 
6.374 
5.505 
4,924 
4.366 
3.891 
3.484 

3.133 

2!  332 
2.128 
1,947 
1.787 
1.644 
1,517 
1,403 


MOL. 

WEIGHT 


7  28.97 

28.97 
28.97 
28.97 
28.97 
28.97 
28.97 
28.97 
28.97 
28.97 

7  28.97 

28.97 
£8.97 
28.97 
28.97 
28.97 
28.97 
28.97 
28.96 
28.96 

7  28.96 

8  20.95 
26.95 
28.94 
28.94 
28.93 
28.93 

26.92 

28.92 

28.92 

8  28.91 

28.91 
.  28.90 
28.90 
28.89 
28.89 
28.88 
28.88 

28.87 

20.87 


28.86 

28.86 

28.05 

28.85 

28.84 

28.65 

28.83 

28.82 

20.82 

28.81 

20.81 

28.80 

28.79 

28.79 

28.78 

26.76 

28.77 

£6.76 

28.76 

28.75 


85 


ALTITUDE  TEMP.  PRESSURE 

Z,ft  II, ft’  T,  °R  P,  mb  P ,  lb/  ft" 2 

384000  577057  757.8  2.535  -  5  5.295  -  5 

386OOO  378985  778.6  2.420  5.054 

388OOO  380913  799.4  2.312  4.829 

390000  302840  820.2  2.212  4.620 

392000  38476?  841.0  2.119  4,425 

394000  386694  061.7  2.032  4.243 

396000  386620  882.5  1.950  4.072 

398OOO  390546  905.E  1.873  3.912 

400000  392472  923.9  1.801  3.782 

402000  394397  944.6  1,734  ,  3.821 


404000 

396322 

965.3 

1.670  -  5 

3.488  -  5 

406000 

390247 

986.0 

1.610 

3.363 

406000 

400171 

1007 

1.553 

3.244 

410000 

402095 

1027 

1.500 

3.132 

412000 

404010 

1040 

1.449 

3.027 

414000 

405941 

1060 

1.401 

2.926 

416000 

407864 

1009 

1.356 

2.831 

410000 

409786 

1110 

1.312 

2.741 

420000 

41 1708 

1130 

1.271 

2.655 

422000 

413630 

1151 

1.232 

2.574 

424000 

415551 

1171 

1.195  -  5 

2.496  -  5 

426000 

417472 

1192 

1.160 

2.422 

428000 

419393 

1212 

1,126 

2.351 

430000 

421313 

1233 

1.094 

2.284 

432000 

423233 

1253 

1.063 

2.220 

434000 

425152 

1273 

1.033 

2.158 

436000 

427071 

1294 

1.005 

2.009 

438000 

428990 

1314 

9,782  -  6 

2.043 

440000 

430908 

1334 

9.524 

1.989 

442000 

432026 

1355 

9.277 

1.937 

444000  434744  1375  9 .039  -  6  1.808  -  5 

446000  436661  1395  8.811  1.840 

— 448000  438578  1416  8.592  1.795 

4-50000  440495  1436  8.382  1.751 

452000  442411  1456  8.180  1.708  “ 

454000  444327  1476  7.985  1.668 

456000  446242  1496  7.798  1,629 

458000  448157  1517  7.617  1.591 

460000  450072  1537  7.443  1.555 

462000  451907  1Jl57  7.276  1.520 

464000  453901  1577  7.114  -  6  1.486  -  5 

466000  455814  1597  6.958  1.453 

468000  457728  1617  6.807  1.422 

470000  459641  1637  6,662  1.391 

472000  461553  1657  6.521  1.362 

474000  463466  1677  6.305  1.334 

476000  465377  1697  6.254  1-506 

478000  467289  1716  6.126  1.280 

480000  469200  1736  6,009  1.254 

482000  471111  1756  5.884  1.229 

'  484000  473022  1776  5.768  -  6  1.205  -5 

486000  474932  1796  5.656  1.181  , 

400000  476041  1815  5.548  1.159 

490000  478751  1835  5.^3  1.137 

492000  480660  1855  5.341  1-115 

494000  482569  1874  5.242  I.O95 

49*5000  484477  1894  5.145  1.C73 

490000  486385  1914  5.052  1.055 

500000  489292  1933  4.961  I.036 

502000  490200  1953  4.873  1.018 


DENSITY 

WEIGHT 

P,  in.  Kg  | 

3flb|  sec 

l-b 

«-► 

•  ••  l 

4* 

p,lb  ft'3 

M 

7.467  -  7 

4.o4o 

-11 

1.300  -  9 

28.75 

7.146 

3.752 

1.207 

58,  ?4 

6.828 

3.491 

1.123 

£8.73 

6.533 

3.255 

1.047 

28.73 

6.257 

3.040 

9.780  -10 

28.72 

5.999 

2.844 

9.149 

28.71 

5.758 

2.664 

8.572 

28.71 

5.532 

2.500 

8.045 

20.70 

5.319 

2.350 

7.561 

28.69 

5.120 

2.212 

7.116 

28.69 

4.932  -  7 

2.084 

-11 

6.706  -10 

28.60 

4.754 

1.967 

6.328 

28.67 

4.587 

4.429 

I.858 

5.978 

28.66 

1.758 

5.655 

28.66 

4.279 

1.664 

5.355 

28.65 

4.130 

1.578 

5.076 

28.64 

4.003 

1.497 

4.817 

28.64 

3.875 

1.422 

4.576  V 

28.63 

3.754 

3.639 

P 

28.62 

28.61 

3.529  -  7 

1.226 

-11 

3.945  “10 

28.60 

3.424 

1.169 

3.761 

28.60 

3.325 

1.115 

3.589 

28.59 

3.229 

I.065 

3.427 

28.58 

3.136 

1.018 

3.276 

28.57 

3.052 

9.737 

-12 

3.133 

28.56 

£.968 

9.320 

2.999 

28.56 

2.889 

8.927 

2.672 

*2*5? 

2.812 

6.556 

2.753 

28.54 

2.739 

8.206 

2.640 

28.53 

2.669  -  7 

7.875 

-12 

2.534  -10 

28.52 

2.602 

7,563 

2.433 

28.51 

2.537 

2.475 

7.267 

2.338 

28.56 

6.987 

2.248 

28.49 

2.415 

6.722 

2.163 

28.48 

2.358 

6.470 

2.082 

28.47 

2.303 

6.231 

2.005 

28.46 

2.249 

6.004 

1.932 

28.46 

2.198 

5.788 

1.862 

28.45 

2.148 

5.583 

1.796 

28.44 

2,101  -  7 

5.367 

-12 

1.733  “10 

28.45 

2.055 

5.201 

1.673 

28.42 

2.010 

5„oe4 

1.616 

28.41 

1.967 

4.854 

1.562 

28.39 

1.926 

4.693 

1.510 

1.460 

KOOU 

1.885 

4.539 

28.37 

1.847 

4,391 

1.413 

28.36 

1.809 

4.251 

1.368 

28.55 

1.773 

4.116 

1.324 

28.34 

1.738 

3.987 

1.283 

28.33 

1.703  -  7 

3.864 

-12 

1.243  -10 

28.32 

1.670 

3.746 

1.205 

28.31 

1.638 

* 

«  « £r\ 

«•  IU7 

£8.£? 

1.607 

3.524 

1.134 

28.28 

1.577 

3.419 

1.100 

23.27 

1.548 

3.319 

1.068 

20.26 

1.519 

3.223 

1.057 

28.25 

1.492 

3.131 

1.007 

28.23 

1.465 

3.043 

9.789  -11 

28,22 

1.439 

2.957 

9.515 

28.21 

86 


MOL. 

ALTITUDE  TEMP.  PRESSURE  DENSITY  WEIGHT 

_  ..  _  m  T-»  1U/'  2  n  „  Ik  fi"3  1V.T 


Z,ft 

H,  ft1 

T,  °R 

Pt  mb 

P,  Ib/ft 

-2 

P,  in.  Ilg 

p,lbf  sec 

:2ff4 

p,lb  ft' 

■3 

M 

504000 

492107 

1972 

4.788 

-  6 

9.999 

-  6 

1.414  -  7 

2.875 

-12 

9.251 

-11 

28.19 

506000 

494013 

1991 

4.704 

9.825 

1.389 

2.79 6 

0.997 

28.18 

506000 

495919 

2011 

4.623 

9.656 

1.365 

2.720 

8.753 

28.17 

510000 

497825 

2030 

4.544 

9.491 

1.342 

2.64? 

8,517 

28.15 

512000 

499731 

2049 

4.468 

9.331 

1.319 

2.577 

8.291 

28.14 

514000 

501636 

2069 

4.393 

9.175 

1.297 

2.509 

8.072 

28.13 

516000 

509540 

505445 

2088 

4.321 

9.024 

1.276 

2.443 

7.862 

28.11 

516000 

2107 

4.250 

8.876 

1.255 

2.380 

7.659 

28.10 

520000 

507349 

2126 

4.181 

8.732 

1.235 

2.319 

7.463 

28.08 

522000 

509253 

2145 

4.114 

8.592 

1.215 

2.261 

7.273 

28.07 

524000 

511156 

2164 

4.048 

•  6 

8,455 

-  6 

1.195  -  7 

2.204 

-12 

7.091 

-11 

28.05 

526000 

S11K9 

2189 

3.984 

8.322 

1.177 

2.149 

6.914 

28.04 

528000 

514961 

2202 

3.922 

,  8,192 

1.158 

2.096 

6.744 

20.02 

550000 

516864 

2221 

3.862 

8.065 

1.140 

2.045 

6.579 

28.00 

532000 

518766 

2240 

3.802 

7.941 

1.123 

1.995 

6.420 

27.99 

534000 

520667 

2259 

3.745 

7.821 

1.106 

1.948 

6.266 

27.97 

536000 

522568 

324469 

2278 

3.688 

7.703 

1.069 

1.901 

6.118 

27.95 

538000 

2296 

3.633 

7.588 

1.073 

1.857 

5.973 

27.94 

540000 

j26370 

2308 

3.579 

7.476 

1.057 

1.041 

1.079 

5.853 

27.92 

542000 

513270 

2316 

3.527 

7.366 

1.785 

5.742 

27.90 

544000 

530170 

2325 

3.475 

-  6 

7.258 

-  6 

1.026  -  7 

1.751 

-12 

5.633 

-11 

27.88 

546000 

532069 

2333 

2342 

3.424 

7.152 

1.011 

1.718 

5.527 

27.87 

548000 

533960 

3.374 

7.  CM 

9.965  -  8 

1.686 

5.423 

27.85 

550000 

535867 

2350 

3.326 

6.946 

9.820 

1.654 

5.322 

27.83 

552000 

537765 

2358 

3.278 

6.846 

9.679 

1.685 

5.223 

27.81 

554000 

539663 

2367 

3.231 

6.747 

9.540 

!:£ 

5.127 

27.79 

556000 

541561 

543458 

2375 

3.184 

6.651 

9.404 

5.032 

27.77 

558000 

2383 

3.139 

6.556 

6.464 

9.270 

1.535 

4,940 

27.75 

560000 

545355 

2392 

3.095 

9.139 

1.507 

4.850 

27.73 

562000 

547252 

2400 

3.051 

6.372 

9.010 

1.480 

4.761 

27.71 

564000 

$49148 

2408 

"  3.008 

-  5 

6.283 

-  6 

8.8Q3  ■  8 

1.453 

-12 

4.675 

-11 

27.69 

566000 

551044 

2416 

2.966 

6.195 

8.759 

1.487 

4.5?1 

27.67 

568000 

552939 

2424 

2.925 

6.IO9 

8,637 

1,401 

4.508 

4.428 

27.64 

570000 

554834 

2432 

2440 

2.894 

6.0e4 

8.518 

1.376 

27.62 

572000 

6.845 

5.941 

8.400 

1.352 

4.349 

27.60 

574000 

2445 

2448 

6.805 

5.659 

8.285 

1.389 

4.276 

27.57 

576000 

II 
—  ® 

8.767 

5.779 

8.171 

1.306 

4.209 

,<*7.5* 

578000 

9451 

2.769 

5.700 

8.059 

1.888 

4.143 

27.53 

580000 

564305 

2454 

2.696 

5.622 

7.949 

1.867 

1.848 

4.078 

27.50 

582000 

566198 

2456 

2.655 

5.546 

7.841 

i 

4.014 

27.48 

584000 

568091 

2459 

2.619 

•  6 

5.470 

-  6 

7.734  -  8 

1.228 

-12 

3.952 

-11 

27.45 

* 

569983 

2461 

2.584 

5.396 

7.629 

1.209 

3.890 

27.43 

571075 

2464 

2,549 

5.323 

7.526 

1.190 

3.830 

27.40 

590000 

573767 

2466 

2.514 

a  lifla 

5.251 

7.484 

1.1TB 

3.771 

27.37 

r»»r^rO 

«  10a 

n  *aj. 

1  lei. 

* 

594000 

596000 

577549 

579439 

£71 

8474 

5!447 

2.414 

5!il1 

5.°42 

7)226 

7.129 

1)136 

1.119 

3)656 

3.59? 

3.544 

27)32 

27.29 

598000 

581330 

2476 

2.382 

4.974 

7.035 

1.102 

27.26 

600000 

583219 

24?8 

2.350 

4.908 

6.939 

1,085 

3.490 

27.23 

602000 

585109 

2480 

2.319 

4.843 

6.84? 

1.068 

3.437 

27.20 

6C4000 

586996 

2462 

2.286 

•  6 

4.778 

■  6 

6.756  -  8 

1.058 

-12 

3.384 

-11 

27.17 

606000 

588837 

2484 

2.25-7 

4.715 

6.666 

1.036 

3.333 

27.13 

608000 

590775 

2486 

2.226 

4.652 

6.578 

1.020 

3.282 

27.10 

610000 

592663 

2458 

2.198 

4.591 

6.491 

1.005 

3.233 

27,07 

612000 

594551 

596439 

2490 

2.169 

4.530 

6.405 

9.895 

9.746 

-13 

3.184 

Zl.C/k 

614000 

2491 

2.141 

4.471 

6.321 

3.136 

27.00 

616000 

598926 

64?9 

6.112 

4.412 

6.238 

9.599 

3.069 

26.97 

618000 

600212 

2495 

2.005 

4.354 

6.156 

9.455 

9.514 

3.iA2 

26.94 

620000 

602099 

2497 

2.057 

4.297 

6.076 

2.997 

26.91 

622000 

603985 

2499 

2.031 

4.241 

5.996 

9.174 

2,952 

26.87 

07  * 


MOL, 


ALTITUDE 

TEMP. 

PRESSURE 

n 

DENSITY 

.  A 

0 

WEIGHT 

Z,ft 

H ,  ft* 

T,  °xl 

P,  mb 

P,lb;  ft 

-45 

P.ln.Hg 

p,lb/  secft 

p  ,1b  ft 

-«5 

M 

624000 

605870 

2500 

2.004 

-  6 

4.186 

-  6 

5.918  -  8 

9.038  -13 

2.906 

-11 

26.84 

626000 

607756 

2502 

1.978 

4.131 

5.841 

8.903 

2,864 

26.81 

628000 

609641 

2504 

1.952 

4.0T8 

5.765 

8.771 

2.022 

26.78 

630000 

611525 

2506 

1.927 

4.025 

5.691 

8.641 

2.780 

26.74 

632000 

613409 

2507 

1.902 

3.973 

5.61? 

Q.5'3 

2.739 

26.71 

634000 

615293 

2500 

1.878 

3.922 

5.545 

8.387 

2.699 

26.68 

636000 

617177 

2511 

1.854 

3.671 

5.474 

8.264 

2.659 

26.65 

638000 

619060 

2512 

1.830 

3.822 

5.403 

8.142 

2.620 

26.61 

640000 

620943 

2514 

1.806 

3.773 

5.334 

8.ce3 

2.581 

26.58 

642000 

622825 

2516 

1.783 

3.724 

5.266 

7.905 

2.543 

26.55 

644000 

624707 

2517 

1.760 

-  6 

3.677 

-  6 

5.199  -  8 

7.790  -13 

2.506 

-11 

26.52 

646000 

626589 

2519 

1.738 

3.630 

5.133 

7.676 

2.470 

26.48 

648000 

628471 

2521 

1.716 

3.584 

5.067 

7.564 

2.434 

26.45 

650000 

630352 

2522 

1.694 

3.538 

5.003 

7.455 

2,390 

26.42 

652000 

632232 

2524 

1.673 

3.494 

4.940 

7.346 

•2.364 

26.39 

654000 

634113 

2526 

1.652 

3.450 

4.877 

7.240 

2.329 

26.36 

656OOO 

635993 

2527 

1.631 

3.406 

4.816 

7.136 

2.296 

26.JC 

6580OO 

637873 

2529 

1.610 

3.363 

4.755 

7.033 

2.263 

26.29 

660000 

639752 

2530 

1.590 

3.321 

4.696 

6.932 

2.230 

26.26 

662000 

641631 

2532 

1.570 

3.279 

4.6>7 

6.832 

2.198 

26.23 

664000 

643510 

2533 

1.551 

-  6 

3.238 

-  6 

4.579  -  8 

6.735  -13 

2.167 

-11 

26.20 

666000 

645388 

2535 

1.531 

3.196 

4.522 

6.638 

2.136 

26.16 

668000 

647266 

2537 

1.512 

3.150 

4*465'  , 

6.544 

2.105 

26.13 

670000 

649143 

2538 

1.493 

3.119 

4.410 

6.450 

2.075 

26.10 

672000 

651021 

2540 

1.475 

3.080 

4.355 

6.359 

2.046 

26.07 

674000 

652897 

2541 

1.457 

3.042 

4.301 

6.269 

2.017 

26.04 

676000 

654774 

2543 

1.439 

3.005 

4.248 

6.180 

1.988 

26.00 

678000 

65665O 

2544 

1.421 

2.967 

4.196 

6.094 

1.961 

25.97 

680000 

658526 

2544 

1.403 

2.931 

4.144 

6.011 

1.934 

25.94 

682 OOG 

660402 

2544 

1.386 

2.895 

4.093 

5.930 

1.906 

25.91 

684000 

662277 

2544 

1.3,69 

-  6 

2.859 

•  6 

4.043  -  8 

5.849  -13 

1.882 

-11 

25.88 

686000 

664151 

2544 

1.352 

2.824 

3.993 

5.770 

1.857 

25.85 

688000 

666026 

2544 

1.336 

2.T90 

3.945 

5.693 

1.832 

25.81 

690000 

667900 

2544 

1.319 

2.756 

3.896 

5.616 

1.807 

25.78 

692000 

669774 

2545 

1.303 

2.722 

3,849 

5.540 

1.703 

25.75 

69400,3 

571647' 

2545 

1.287 

2.689 

3 .802  — 

5.466 

1.759 

£5.72 

696000 

673520 

2545 

1.272 

2.656 

3.756 

5.393 

1.735 

25.69 

698OOO 

675393 

2545 

1.256 

2.624 

3.710 

5.321 

1.712 

25.66 

700000 

677265 

2545 

1.241 

2.592 

3.665 

5.249 

1.689 

25.63 

702000 

679137 

2545 

1.226 

2.561 

3.621 

5.179 

1.666 

25.59 

704000 

681009 

2545 

1.211 

*  6 

2.530 

-  6 

3.577  -  8 

5.110  -13 

1.644 

-11 

25.56 

706000 

682880 

2545 

1.197 

2.499 

3.534 

5.048 

1.622 

25.53 

708000 

684751 

2545 

1.182 

2.469 

3.491 

4.975 

1.601 

25.50 

710000 

686622 

2545 

1.168 

2.439 

3.449 

4.909 

1.580 

25.47 

712000 

688492 

2545 

1.154 

2.410 

3.407 

4.844 

1,559 

25.44 

714000 

690362 

2545 

1.140 

2.381 

3.366 

4.780 

1.538 

25.41 

’MfiOGQ 

2545 

1.106 

P.55S? 

3.326 

4.717 

1.518 

25.30 

718000 

694101 

2546 

ill15 

2.324 

3.286 

4.655 

1.498 

25.35 

720000 

695970 

2546 

1.100 

2.296 

3.247 

4.593 

1.478 

25.32 

722000 

697838 

2546 

1.066 

2.269 

3.20e 

4.533 

1.45fl 

25.29 

724000 

699707 

2546 

1.073 

-  6 

2.242 

-  6 

3.170  -  8 

4.473  -13 

1.439 

-11 

25.25 

726000 

701574 

2546 

1.061 

2.215 

3.132 

4.415 

1.420 

25.22 

728000 

703442 

2546 

1.048 

2.189 

3.095 

4.357 

1.408 

25.19 

730000 

705309 

2546 

1.036 

2.163 

3.058 

4,300 

1.383 

25.16 

732000 

707176 

2546 

1.023 

2.137 

3.022 

4.243 

1.365 

25.13 

734000 

709042 

2546 

1.011 

2.112 

2.986 

4.188 

1.347 

25.10 

736000 

710909 

2546 

9.992 

-  7 

2.087 

2.951 

4,134 

1.330 

25.07 

738000 

712774 

2546 

9.874 

2.062 

2.916 

4.080 

1.513 

25.04 

740000 

714640 

2546 

9.758 

2.038 

2.881 

4.027 

1.296 

25,01 

742000 

716505 

2546 

9.643 

2.014 

2.847 

3.974 

1.279 

a4„98 

08 


?acooo 

38*000 

986000 

988000 

990000 

99BOOO 

39*000 

996000 

998000 

600000 

608000 

WWTWVW 

606000 

608000 

610000 

618000 

61*090 

V 

£18000 

680000 

688000 


ALTITUDE  TEMP. 
Z,ft  H,  ft'  T,°R 


498107  1978 
494015  1991 
495919  2011 
497885  8090 
499731  8049 
5OI636  8O69 
505540  8066 
505445  2107 
507349  8186 
509853  8145 

511156  8164 
5i30p?  2185 
51*961  8808 
516664  8821 
518766  2240 
520667  2259 
522568  2278 
924469  2296 
926370  2306 
926870  2316 

530170  2323 
532069  2333 
533968  2342 
535867  2350 
537765  2358 
539663  2367 
5*1*61  2375 
5*3*58  2383 
5*5355  2398 
5*7258  2*00 

5*91*8  2*06 
551044  2416 
552959  2*2* 
53*83*  243® 
556729  8*40 
55868*  8443 
560518  8446 
562411  2451 

& 

566091  2459 
569963  2*61 
571875  2*64 
573767  2*66 
575658  8*69 
5775*9  2*71 
579*39  2*7* 
581330  2*76 
583219  2*78 
589109  2*80 

I 

586996  2488 
588887  2484 
590775  2486 
592663  8486 
59*551  2*90 
596439  2*91 
598526  2493 
600812  2495 
602099  8497 
609985  2499 


504000 
506 000 

5C8000 

510000 

512000 

514000 

516000 

518000 

520000 

582000 

52*000 

326CCC 

586000 

530000 

538000 

534000 

536000 

536000 

5*0000 

5*8000 

5*4000 

5*6000 

546000 

550000 

552000 

55*000 

556000 

558000 

560000 

568000 

564000 

566000 

568000 

570000 

572000 

37*000 

576000 


Pf  mb 

*.?88 

4.704 

4.623 

4.544 

4,468 

4.393 

4.321 

4.250 

4.181 

4.114 


PRESSURE 

■n 


DENSITY 


P,  lb/ ft* 1  P,  in.Hg  p,lb/  sec2ft"4  p,lb  ft'3 


-  6  9.999 

9.825 

9.656 

9.491 

9.331 

9.175 

9.024 

8.876 

8.738 

8.592 


3.922 

3.862 

3.802 

3.745 

3.688 

3.633 

3.579 

3.52? 

3.475 

3.424 

3.37* 

3.386 

3.278 

3.231 

VI  All 

3.139 

3.095 

3.051 

3.006 

2.966 

2.985 

2.88* 

8.6*5 

2.805 

8.767 

8.729 

8.698 

8.655 

8.619 

8,58* 

8.5*9 

2.51* 

8.460 

8.447 

2,*14 

8,382 

8.350 

B.319 

2.266 

8.857 

2.228 

2.196 

2,16? 

2.141 

2.112 

2.065 

8.057 

2,031 


7.858 

7.158 

7.048 

6.946 

6.646 

6.7*7 

6.651 

|:SS 

6.372 


■  6  5.470 

5.396 

5.383 

5.251 

5.180 

5.111 

5.0*8 

*.97* 

4.908 

4.8*3 

6  *.778 

& 

4.591 

4-530 

4.471 

*.*12 

4.35* 

4.297 

4.2*1 


1.414 

1.389 

1.365 

1.3*8 

1.319 

1.897 

1.276 

1.255 

1.235 

1.215 


1.026 

1.011 

9.965 

9.820 

9.679 

9.5*0 

9.404 

9.270 

9.139 

9.010 

6.883 

8.759 

8.637 

0.518 

8.400 

8.285 

8.171 

8.059 

7.9*9 

7.841 

7,73* 

7.689 

7.586 

7.40* 

7.38* 

7.226 

7.129 

7.095 

6.939 

6.8*7 

6.756 

6,666 

6.578 

6.491 

6.405 

6.321 

6.258 

6.156 

6.076 

5.996 


2.675  -12 
2.796 
2.720 
8.6*7 
2.577 
2.509 
8.4*3 
2.380 
2.319 
2,861 


1.751 

1.718 

1.686 

1.65* 

1.623 

:-.g 

1.555 

1.507 

1.480 


1.228  -12 

1.209 

1.190 


1.05S  -12 
1.0J6 
1.CC0 
1.005 

& 

9.599 

9.455 

9.314 

9.17* 


9.251 

8.997 

8.753 

8.517 

6.291 

8.072 

7.862 

7.659 

7.463 

7.873 

7.091 

6.91* 

6.744 

6.579 

6.420 

6.266 

6.118 

5.973 


5.633 

5.527 

5.423 

5.322 

5.223 

5.187 

5.03® 

4.9*0 

4.850 

4.761 

4.675 

4.591 

*.506 

4.428 

*.3*9 

*.27« 

*.209 

*.1*3 

*.078 

4.014 

*.958 

3.890 

3.830 


3.384 

3.333 

3.262 

3.233 

5.184 

3.136 

3.089 

3.0*2 

2.997 

2.958 


MOL. 

WEIGHT 


Sfl.lQ 

20.18 

28.17 

28.15 

20.14 

28.13 

28.11 

28.10 

28.00 

20.07 

28.05 

28.04 

28.02 

28.00 

27.99 

27.97 

27.95 

27.94 


27.88 

27.87 

27.85 

27.83 

27.81 

27.79 

87.77 

27.75 

27.73 

27.71 

87.69 

87.67 

87.64 

27.62 

87.60 

87.57 

87.55 

27.53 

87.50 

87.48 

27.*5 
87.  *5 

27.40 
*»• 
®  1»0>J 

87.3* 

27.32 

27.29 

27.26 

27.23 

27.20 

27.17 

27.13 

27.10 

27.07 

27.04 

27.OO 

26.97 

26.94 

26.91 

26,87 


87 


ALTITUDE  TEMP. 
Z,  ft  H ,  ft’  T,  °R 

6'->4ooo  605870  2500 

626000  607756  2502 

628000  609641  2504 

63OOOO  611S25  2506 
632000  613409  2507 

634000  615293  2509 

636000  617177  2511 

638000  619060  2512 

640000  620943  2514 

642000  622825  2516 


644000  624707  2517 
646000  626589  2519 
648000  628471  2521 
650000  630352  2522 
652600  632232  2524 
654000  634113  2526 
656000  635993  2527 
650000  637673  2529 
660000  639752  2530 
662000  641631  2532 

66400C  643510  2533 
666000  645338  2535 
660000  647266  2537 
67OOOO  649143  2538 
672,000  651021  2540 
674000  652097  2541 
676000  654774  2543 
670000  656650  2544 
680000  658526  2544 
602000  660402  2544 


664000 

636000 

688000 

I69OOOO 


69400D 

£96000 

698OOO 

700000 

700000 


662277  2544 
664151  2544 
665C26  2544 
667900  2544 
669774  2545 
67184?  2545 
675520  2545 
675393  2545, 
677265  2545 
679157  2545 


704000  601009  2545 

706000  602800  2545 

700000  604751  2545 

710000  686622  2545 

712OOO  600492  2545 

714000  690362  2545 

Al'liP 

fiuuvsv 

710000  694101  2546 

720000  695970  2546 

722 000  697036  2?46 


724000  699707  2546 

726000  701574  2546 

728000  703442  2546 

730000  705309  25W 

752000  707178  2546 

734000  709042  2546 

756000  710909  2546 

738000  712774  2546 

740900  714640  2546 

742000  716505  2546 


P,-.mb 

2.004 

1.978 

1.952 

1.927 

1.902 

1.878 

1.854 

1.030 

1.806 

1.783 

1.760 

1.738 

1.716 

1.694 

1.673 

1.652 

1.631 

1.610 

1.590 

1.570 


1.369 

1.352 

1.336 

1.319 

1.305 

1.207 

1.272 

1*256 

1.241 

1.226 


PRESSURE 
P,lb/  ft'2 

4.166  -  6 
4.131 
4.078 
4.025 
3.973 
3.922 
3.871 
3.822 


5 .677  -  6 

3.630 

3.584 

3.530 

3.494 

3.450 

3.406 

3.363 

3.321 

3.279 

3.230  -  6 

3.198 

3.150 

3.119 

3.080 

3.042 

3.005 

2.967 

2.931 

2.895 

2.859  -  6 

2.824 

2.790 

2.756, 

2.722- 

2.609 

2.656 


P,  ln.Hg 


DENSITY 
p,lb/ sec2  ft"4  p , 


MOL. 

WEIGHT 


2.530 

2.499 

2.469 

8.439 

2.410 

2.381 


2.242 

2.215 

2.189 

2.163 

2.137 

2.112 

2.007 

2.052 

2.038 

2.014 


5.199 

5.133 

5.067 

5.003 

4.940 

4.077 

4.016 

4.755 
.4.696 

4.637 

4.579 

4.522 

4.465 

4.410 

4.355 

4.301 

4.240 

4.196 

4.144 

4.093 

4.043 

3.993 

J.gJ 

3*.0O2 

3.756 
3.710 
3.665 
3.621 

3.577 

3.534 

3.491 

3.W 

3.407 

3.366 

%286 

3.247 

3.206 


9.058  -13 
8.903 

8.771 

8.641 

8.513 

8.387 

8.264 

8.142 

8.023 

7.905 

7.790  -13 

7.676 

7.564 

7.455 

7.>46 
7.240 
7.136 
7. 033 
6.932 
6.832 

6.735  -13 
6.638 
6.544 
6.450 
6.359 
6.269 
6.180  , 
6.094 
6.011  i! 
5.930 


5.110 

5.042 

4.975 

4.909 

4.844 

4.780 

4.717 

4.655 

4.593 

4.533 

4.473 

4.415 

4.357 

4.300 

4.243 

4.186 

4.134 

4.080 

4.027 

3.974 


2.900  -11 
2.864 
2.822 
2.780 
2.73.9 
2.699 
2.659 
2.620 
2.581 
2.543 

2.506  -11 
2.470 
2.434 
2.390 
2.364 
2.329 
2.296 
2.263 
2.230 
2.190 

2.16?  -11 

2.136 

2.105 

2.075 

2.046 

2.017 

1.908 

1.961 

1.934  ;  i 

1.900 


1.644  -11 
1.622 
1.601 
1.500 
1.559 
1.538 
1.518 
1.498 
1.470 
1.458 


26.84 

26.81 

26.79 

26.74 

26.71 

26.60 

26.65 

26.61 

26.58 
26.55 

26.52 

26.48 

26.45 

26.42 

26.39 

26.36. 

26.32' 

26.29 
26.26 
26.23 

26.20 

26.16 

26.13 
26.10 
26.07 
26.04 
26.00 

25.97 
25.94 
25.91 

25.08 

25.85 

25.81 

25.70 

25.75- 

25.72 

25.69 

25.66 

25.63 

25.59 

25.56 

25.53 

25.50 

25.47 

25.44 

25.41 

25.30 
25.35 
23.32 
®5.29 

25.85 

25.22 

25.19 

25.16 

25.13 
25.10 
25.C7 
25.04 
25.01 

24.98 


88 


ALTITUDE  TEMP. 
Z,ft  Ii,  ft’  T,  °R 

744000  710370  2546 

74600O  72 0£j4  2546 

748000  722098  2 5^6 

75OOOO  725982  25 46 

752000  725825  2546 

754000  727688  2546 

756000  729551  2546 

758000  731413  2546 

76OOOO  733275  2546 

762000  735137  25W 

764000  736998  2546 

766000  738859  2546 

768OQO  740719  2546 

770000  742580  2546 

772000  744440  2546 

774000  746299  2547 

776000  748158  2547 

778000  750017  2547 

780000  751876  2547 

782000  753734  2547 

784000  755598  8547 

786000  757449  2547 

788000  759307  2547 

790000  761163  2547 

792000  763020  2547 

794000  764876  2547 

796000  766732  2547 

798000  768587  2547 

800000  770442  2547 

805000  775079  2547 


P,  mb 


9.529  -  7 

9.417 

9.307 

9.198 

9.090 

8.984 

8.879 

8.77  6 

8.674 

8.573 

8.473  -  7 
8.575 
8.278 
8.185 
8.088 
7.995 
7*905 
7.812 
7.725 
7.634 


7.547 

7.460 

7.375 

7.291 

7.208 

7.126 

7.045 

6.966 

6.867 


7 


MOL. 


PRESSURE 

DENSITY  W 

EIGHT 

P,  Ibf  ft" 2 

P.ln.IIg 

p,lb/  sec2ft"^ 

p,  lb  ft"3 

M 

1.990  -  6 

2.814  -  8 

3.923 

-13 

1.262  -11 

24.95 

1.967 

2.781 

3.872 

1.2'46 

24.92 

1.944 

2.748 

3.822 

1.230 

24.89 

1.921 

2.716 

3.773 

1.214 

24.86 

1.899 

2.684 

3.724 

1.198 

24.83 

1.876 

2.653 

3.676 

1.183 

24.80 

1.854 

2.622 

3.629 

1.168 

24.77 

1.833 

2.591 

3.582 

1.153 

24.74 

1.812 

2.561 

3.536 

1.138 

24.72 

1.790 

2.532 

3.491 

1.123 

24.69 

1.770  -  f 

2.502  -8 

3.447 

‘13 

1.109  -11 

24.66 

1.74$ 

A 

\  j 

3.403 

1.095 

24.63 

1.729 

2.445 

3.359 

1.081 

24.60 

1.709 

2.416 

3.316 

1.067 

24.57 

1.609 

2.388 

3.274 

1.053 

24.54 

1.670 

2.361 

3.233 

.. 

1.040< 

1.651 

2.334 

3.192 

1.027 

24.48 

1.632 

2.307 

3.151 

1.014 

24.45 

1.613 

2.280 

3.111 

1.001 

24.43 

1.594  . 

2.254 

3.072 

9.884  -12 

24.40 

1.576  -  6 

2.229  -  8 

3.033 

=13 

9.760  -12 

24.37 

1.550 

2.203 

2.995 

9.637 

24,34 

1.540 

2.178 

2.958 

9.516 

24,31 

1.523 

2.153 

2.920 

9*396 

24.28 

1.505 

2.129 

2.684 

9.278 

24.26 

1,488 

2.104 

2.846 

9*162 

24.23 

1.471 

2.000 

2.812 

9.047 

24.20 

1.455 

2.057  ■ 

2.777 

8.934 

24.17 

1.438 

2.054 

2.742 

8.823 

24.14 

1.398 

1.977 

2.658 

8.551 

24.07 

810000  779713  2547 
815000  784345  2547 

820000  788975  2547 
825000  793602  2548 
830000  790228  2548 
835000  802851  2548 
040000  807473  2548 
845000  812092  2548 
850000  816709  2548 
855000  821324  2549 


5.981 

5.816 

5.656 

s.soe 

5.352 

5.206 

5.065 


1.359 

1.321 

1.285 

1.249 

1,215 

1.181 

1.149 

1.118 

1.007 

1.058 


1.868 

1.616 

1.766 


1.670 

1.625 

1.580 

1.537 

1.496 


8  2.576  -13  8.208  -12  24.01 

2,49? _ 8.055  _ 25.94 

2.421  —  7.789  «3.87- 

2.347  7.552  23.80 

2.276  7.323  23,74 

2.207  7.102  23.67 

2.141  6.888  23.60 

2.077  6.681  23.54 

2.014  6.481  23.48 

1.954  6.808  23.41 


860000  825936  2549  4.928  -  7  1.029  - 

865000  830547  ;  2549  4.795  1.002 

870000  835156  2549  4,667  9.747  - 

875000  839762  2550  4.542  9.486 

880000  844366  2550  4.421  9.233 

685OOO  848969  2550  4.305  8.988 

890000  053569  2551  4.109  8.750 

895000  858167  2551  4.079  8.518 

900000  862762  2551  3.971  8.294 

905000  867356  2552  3.867  8.076 


1.455  -  8 

1.896  -13 

6.101  -12 

23.35 

1.416 

1.840 

5.920 

23.29 

1.378 

1.786 

5.745 

23.22 

1.341 

1.733 

5.  ?76 

23.16 

1.305 

1.662 

5.*12 

23.10 

1.271 

1.633 

5.254 

23.04 

1.237 

1.585 

5.101 

22.98 

1.204 

1.539 

4.952 

22.92 

1.173 

1.495 

4.809 

22.86 

1.142 

1.451 

4.670 

22.80 

910000 

871948 

2552 

5.766  -  7 

7.865  -  7 

1.112  -  8 

1.410  -13 

4.535  -12 

22.74 

915000 

876537 

2553 

3.668 

7.660 

1.063 

1.369 

4.405 

22.69 

920000 

881125 

2553 

3.572 

7.461 

1.055 

1.330 

4.279 

aa.63 

925000 

885710 

2554 

3.480 

7.267 

1.026 

1.292 

4.157 

22.57 

930000 

090293 

2554 

5.390 

7.080 

1.001 

1.255 

4.099 

935000 

094874 

2555 

3.302 

6.897 

9.752  -9 

1.220 

3.924 

22.46 

94go00 

699453 

2555 

3.218 

6.720 

9.502 

•  .187 

5.813 

£2.41 

945000 

904030 

2556 

3.135 

6.548 

9.258 

1.152 

3.706 

22.35 

950000 

908605 

2557 

3.055 

6.301 

9.022 

1.119 

5.602 

22.30 

955000 

913177 

2557 

2.977 

6.219 

8.792 

1.068 

3.501 

22.25 
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MOL. 


ALTITUDE 

TEMP. 

PRESSURE 

DENSITY 

WEIGHT 

Z,ft 

II,  ft’ 

T,°R 

P,  mb 

P,  lb/  ft' "  P.ln.Hg 

p,lbf  sec 

"ft'* 

P,  lb  ff" 

M 

960000 

917748 

2558 

2.902  -  7 

6.061  -  7  8.569 

-  9 

1.058 

-13 

3.403  -12 

22.19 

965OOO 

922316 

2559 

2.829 

5.908  8.353 

1.028 

3.308 

22.14 

970000 

986883 

2559 

2.757 

5.759  8.142 

9.997 

-14 

3.216 

22.09 

975000 

931447 

2560 

2.688 

5.614  7.937 

9.720 

3.127 

22.04 

900000 

936009 

2561 

2.621 

5.473  7.738 

9.452 

3.041 

21.99 

905000 

940569 

9!;5127 

2562 

2.555 

5.336  7.545 

9.192 

2.957 

21.94 

990000 

2563 

2.491 

5.203  7.357 

0.939 

2.876 

21.09 

995000 

949683 

954237 

2563 

2564 

2.430 

5.074  7.174 

0.695 

2.798 

21.84 

1000000 

2.369 

4.949  6,997 

8.458 

2.721 

21.79 

1005000 

958789 

2565 

2.311 

4.826  6.824 

u  ... 

8.228 

2.647 

21.74 

1010000 

963339 

2566 

2.254  -  7 

4.706  -  7  6.656 

-  9 

8.005 

-14 

2.576  -12 

21.70 

1015000 

967886 

256? 

2.199 

4.592  6.493 

4.480  6.334 

7.789 

2.506 

21.65 

1020000 

972436 

2568 

2.145 

7.579 

2.438 

21.60 

1025000 

976975 

2569 

2.093 

2.042 

4.370  6.179 

7.375 

2.373 

21.56 

1050000 

981517 

2570 

4.264  6.029 

7.178 

2.309 

21.51 

1055000 

986056 

2571 

1.992 

4.161  5.883 

6.966 

2.248 

21.46 

1040000 

990593 

2572 

1.944 

4.060  5.740 

6.800 

2.188 

21.42 

1045000 

995128 

2573 

1.897 

3.962  5.608 

6.619 

2.130 

21.38 

1050000 

999661 

1004192 

2574 

1.851 

3.86?  5.487 

6.444 

2.073 

21.33 

1055000 

2578 

1.807 

3.774  5.336 

6.274 

2.019 

21.29 

1060000 

1008721 

2577 

1.764  -  7 

3.684  -  7'  5.209 

-  9 

6.109 

-14 

1,966  -12 

21.25 

1065000 

1013248 

2578 

1.722 

3.596  5.085 

3.511  4.964 

5.949 

1.914 

21f20 

1070000 

1017773 

2579 

1.681 

1.864 

21.16 

1075000 

1022296 

2580 

1.641 

3.427  4.846 

1.815 

21.12 

1080000 

1026816 

2582 

1.602 

3.346  4.732 

5.495 

a 

1.768 

21.08 

1085000 

1091335 

1.585 

3.268  4.620 

5.353 

1.722 

21.04 

1090000 

1095851 

1040566 

1.528 

3.191  4.512 

3.116  4.406 

5.214 

1.678 

21.00 

1095000 

2586 

1.49e 

5.080 

1.634 

20.96 

1100000 

1044878 

2587 

1.457 

3.043  4.305 

4.949 

1.592 

20.?2 

1105000 

1049989 

2588 

1.423  ' 

2.972  4.205 

4.822 

1.551 

20.88 

1110000 

1053897 

2590 

1.390  -7 

2.905  -  7  4.105 

-  9 

4.699 

-14 

1.512  -12 

20.84 

1115000 

1058403 

2591 

1.358 

2.836  4.010 

1.473 

20.80 

1120000 

1062908 

1067410 

2593 

2594 

1.327 

2.771  3.917 

1.436 

20.7 6 

1125000 

1.298 

2.707  5.827 

4.349 

1.39? 

20.72 

1130000 

1071910 

2598 

1.266 

KS-. 

4.239 

— 77 - - 

1.364 

20.69 

1135000 

1078408 

2597 

1.237 

4.132 

1.338 

20.65 

1140000 

1080904 

2599 

1.209 

£8  £8 

4.028 

1.296 

20.61 

1145000 

1085398 

2800 

1.181 

3.927 

1.264 

20.50 

1150000 

1155000 

1089890 

IO9438O 

2602 

2804 

1.155 

1.128 

2.411  5.410 

2.357  3.332 

3.08? 

3.734 

1.238 

1,201 

20.54 

20.51 

1160000 

1098868 

2605 

1.103  -  7 

2.304  -  7  3.257 

-9 

3.641 

-14 

1.171  -12 

M 

1165000 

1103353 

2607 

1.078 

2.252  3.184 

3.550 

1.142 

1170000 

1107837 

2609 

1.054 

2.201  5.112 

5.463 

1.114 

20.40 

1175000 

1180000 

1112319 

@610 

1.030 

2.152  5.043 

3.377 

1.087 

20.57 

1116799  2612 

1.007 

9.848  -  8 

2.104  2.975 

3.«94 

1.060 

20.34 

1185000 

1121276 

2614 

2.057  2.008 

V2I5 

1.0*4 

SO.  VI 

1190000 

1125752 

2616 

9.630 

2.011  2.844 

3.135 

1.009 

20.27 

1195000 

1130226 

2617 

9.416 

1.967  2.781 

3.058 

9.839  -13 

20.24 

IgOQOOO 

1134697 

2619 

9.208 

1.923  2.719 

2.984 

9.600 

20.20 

1205000 

1139167 

2621 

9.005 

1.881  2.659 

2.911 

9.367 

20.17 

1910000 

1143634 

2623 

8.807  -  8 

1.839  -T  8.601 

-  9 

2.841 

-14 

9.140  -13 

£0.14 

1215000 

1148100 

2625 

8.614 

1.799  2.544 

1.760  2.488 

2.772 

8.920 

20.11 

1220000 

1152563 

2827 

8.426 

2.706 

8.705 

20.08 

1225000 

1157025 

2629 

8.242 

1.721  2.454 

2„64l 

8.496 

20.05 

1230000 

1161464 

2630 

6.063 

1.684  2.381 

2.577 

8.292 

20.02 

1255000 

1240000 

1165941 

2632 

7.886 

1.647  2.329 

2.516 

8.094 

19.99 

1 170397 

2634 

7.718 

1.612  2.279 

2.456 

7.902 

19.96 

1245000 

1174850 

2636 

7.551 

1.577  2.230 

2.390 

7,714 

19.93 

1250000 

1179302 

2638 

7.309 

1.543  2.182 

2.341 

7.531 

19,90 

1255000 

1183751 

2640 

7.230 

1.510  2.135 

2.205 

7.353 

19.87 
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J' 


ALTITUDE 

TEMP. 

PRESSURE 

DENSITY 

WlULu 

WEIGHT 

Z,!t 

II, ft' 

T,°R 

P,  mb 

P,lb; 

ff2 

P,  in.Hg 

p,lb;“  sec  ft"4 

p,Ib  ft 

3 

M 

1260000 

1188198 

264a 

7.075  -  8 

1.473 

-  7 

2.009  - 

9 

2.232  -14 

7.180 

-13 

19.84 

1265000 

1192644 

2645 

6.924 

1,446 

2.C45 

2.179 

7.011 

19.81 

1270QQQ 

I197037 

2647 

6.777 

1.415 

2.001 

2.128 

6.84? 

19.78 

1275000 

1201528 

2649 

6.633 

1.385 

1.959 

2.078 

6.68? 

19.76 

i2eoooo 

1205967 

2651 

6.493 

1.356 

1.917 

2.030 

6.531 

19.73 

1285000 

1210405 

2653 

6.355 

1.327 

1.877 

1.983 

6.379 

19.70 

1290000 

1214840 

2655 

6.2?2 

1.299 

1.837 

1.937 

6.231 

19.67 

1295000 

1219273 

2&5Y 

6.091 

1.272 

1 .799 

1.092 

6. ‘>9 7 

19.65 

1300000 

1223704 

2659 

5.*>3 

j.a45 

1.761 

1.840 

5.946 

19.62 

1305000 

1228134 

2662 

5-039 

1.219 

1.724 

1.806 

5.809 

19.59 

1510000 

1232561- 

2664 

5.717  -  8 

1.194 

-  7 

1.688  - 

9 

1.764  -14 

5,676 

-13 

19.57 

1315000 

1236986 

104.1410 

2666 

5.598 

5.402 

1.169 

1.653 

1.724 

5.546 

19.54 

1320000 

2668 

1.145 

1.619 

1.684 

5.419 

19.52 

1325000 

1245831 

2671 

5.368 

1.121 

1.505 

1.646 

5.296 

19.49 

1330000 

125C250 

2673 

5.258 

1.098 

1.553 

I.609 

5.175 

19.4? 

1335000 

1340000 

1254667 

2675 

5.149 

1.075 

1.521 

1.409 

1.572 

5.058 

19.44 

1259063 

2677 

5.044 

1.053 

1.537 

4.944 

19.42 

1345000 

1263496 

2680 

4,940 

1.032 

1.459 

1.502 

4.832 

19.39 

1350000 

1267907 

2682 

4.840 

1.011 

1.429 

1.468 

4.724 

19.37 

1355000 

1272317 

2684 

4.741 

9.9QB 

-  8 

1.400 

1.435 

4.618 

19.35 

1360000 

1276724 

2687 

4.645  -8 

9.700 

-  8 

1.372  - 

9 

1.403  -14 

4.514 

-13 

19.32 

1365000 

1201189 

2689 

4.550 

9.504 

1.344 

1.372 

4.414 

19.30 

1370000 

1285533 

2692 

4.450 

9,312 

1.317 

1.341 

4.315 

19.23 

1375000 

1360000 

1289934 

1294334 

2694 

2696 

4.369 

4.281 

9.124 

8.940 

1.29P 

1.264 

1.311 

1.262 

4.219 

4.126 

19.25 

19.23 

1385000 

1290731 

2699 

4.195 

8.761 

1.239 

1.254 

4.055 

19.21 

1390000 

1303126 

2701 

4.111 

0.505 

1.214 

1.226 

3.946 

19.18 

1395000 

1400000 

1307520 

2704 

4.029 

8.414 

.... 

1.190 

1.199 

3.85? 

19.16 

1311911 

2706 

3.948 

8.246 

1.166 

1.173 

3.774 

19-14 

1405000 

1316301 

2709 

3.870 

8.003 

1.143 

1.147 

3.692 

19.12 

1410000  1320608  2711  3.793  -8  7.922  -  8  1.120  -  9  1.122  -14  3.611  -13  19.10 
1415000  13a5<J74  2714  3.710  7.766  I.098  1.098  3.553  19.06 
1420000  1329458  2716  3.645  7.613  1.076  1.074  3.456  19.05 
1465000  1333039  2719  3.573  7.463  1.055  1.051  5.381  19.03 
1430000  1330219  2721  3.503  7.316  I.O34  1.028  3.308  19.01 
1435000  1342597  2724  3.434  7.173  1.014  1.006  3.236  18.99 
1440000  1346972  2726  3.367  7.033  9.944  -10  9.843  -15  3.167  10.97 
1445000  1351346  2729  3.302  6.896  9.750  9.632  3.099  10.95 
1450000  1355710  2738  3.238  6.762  9.561  9.426  3.053  18.93 
1455000  1360088  2734  3.175  6.631  9.375  9.224  2.968  18.91 

■f  ••  V 

1460000  1364456  2737  \  3.113  -8  6.503  -  8  9.194  -10  9.028  -15  2.905  -13  18.89 
1465000  1368862  2739  \  3.053  6.377  9.017  8.836  2,843  18.87 
1470000  1373186  2742  \ 2.995  6.254  8.843  6.649  2.783  18.85 
1475000  1377548  2745  2.937  6.134  8.673  8.466  2,724  18.83 
1480000  1381908  2747  2.981  6.017  8.507  8.887  2 .666  18.81 
14C5CCC  135 £££5  2750  2.8»6  8.113  2.610  18.80 
1490000  13906U  8753  8.772  5.709  0.186  7.942  2.555  18.78 
1495000  1394976  2755  2.719  5.679  8.030  7.776  8.302  18.76 
11500000  1395389  2750  8.668  5.571  7.078  7.614  8>5Q  18.74 
1505000  1403679  2761  2.617  5.466  7.728  7.455  2.399  18.72 

1510000  1408027  8764  t.568  -  8  5.363  -  8  7.503  -10  7.300  -15  2.349  -13  18.70 
1515000  1412374  2766  2.519  5.262  7.440  7.148  2.300  18.69 
1520000  1416718  2769  2.472  5.163  7.300  7.000  2.252  18.67 
1585000  1421061  2772  2.426  5.066  7.163  6.856  2.2CS  10.65 
1530000  1425401  2774  2,300  4.971  7.029  6.715  2.160  18.63 
1535000  1429740  2777  2.536  4.879  6.898  6.577  2.116  18.61 
1540000  1434077  278O  2.292  4.788  6.769  6.442  2.073  18.60 
1543000  1438411  278?  2.250  4.699  6.644  6.310  2.030  18.58 
1550000  1442744  2786  2,208  4.612  6.321  6,l8l  1,969  10.56 
1555000  1447075  2788  2.167  4.527  6.400  6.055  1.940  18.55 
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ALTITUDE  TEMP. 
Z,ft  II,  ft'  T,  °R 

156OOOO  1451404  2791 
1 565000  1455731  2794 
1570000  1460056  2797 
1575000  1464380  2800 
158OOOO  1468701  2803 

1585000  1473020  2805 
1590000  1477338  2008 
1595000  1481653  2811 
1600000  1485967  281 4 
160 5000  1490278  2817 

1610000  1494588  2820 
1615000  1498096  2823 

1620000  1 503202  2826 
1625000  1507505  2829 
1630000  1511008  2832 
1635000  1516108  2834 
1640000  1520406  2837 
1645000  1524702  2840 
1 650000  1528997  2843 
1655000  1533289  2846 

1660000  1537580  2849 
1665000  1541868  2852 
1670000  1546155  2855 
1675000  1550440  2858 
1680000  1554723  2861 
1685000  1559004  2864 
1690000  1563263  2667 
1695000  1567560  2870 
1700000  1571836  2873 
1705000  1576109  287 6 

1710000  1580381  2879 
I715OOO  1584650  2882 
1720000  1588910  2885 
1725000  1593184  2889 
1730000  1597448  2892 
1735000  1601710  2895 

1740000  1605970  2896 
1745000  1610228  2901 
1750000  1614485  2904 
1755000  1  618739  2907 

1760000  1  622992  2910 
1765000  1627243  2913 
1770000  1  631492  2916 
1T75000  1  635739  2919 
1780000  1  639904  2922 

.  _ A.AMO  .  I.«AM  AAA/* 

|  (U>WU  I  I  c^cu 

1790000  1648469  2929 

1795000  1652708  2932 

1 800000  1656946  2955 
1805000  1661182  2938 

1010000  1665415  2941 
1815000  1669647  2944 
1820000  1673878  2948 
1825000  1678IO6  2951 
1830000  1682332  2954 
1835000  1686557  2957 
1840000  1690780  2960 
1845000  16950OO  2963 
185OOOO  1699219  2967 
1855000  1703437  2970 


MOL. 

PRESSURE  DENSITY  WEIGHT 


P,  mb 

P,lb/'  ft" 

2 

P,  In.  rig  p,lb  sec‘ 

l  -4 
ft 

p,  lb  ft 

-3 

M 

2.127 

-  8 

4.443  - 

0 

6.282 

-10  5.932 

-15 

1.909 

-13 

18.53 

2.088 

4.36'l 

6.166 

5.812 

1.870 

18.51 

2.050 

4.281 

6*053 

5.695 

1.032 

18.50 

2.012 

4.203 

5.942 

5.580 

1.795 

18.48 

1.976 

4.126 

5.834 

5.468 

1.759 

18.46 

1.940 

4.051 

5.727 

5.358 

1.724 

18.45 

1.904 

3.977 

5.623 

5.250 

1.689 

18.43 

1.870 

3.905 

5.521 

5.146 

1 .656 

18. 42 

1.836 

3.834 

5.421 

5.043 

1.623 

18.40 

1.803 

3.765 

5.323 

4.943 

1.590 

18.39 

1.770 

-  8 

3.697  - 

8 

5.227 

-10  4.844 

-15 

1.559 

-13 

18.37 

1.738 

3.631 

5.133 

4.749 

1.528 

18,36 

1.707 

3.566 

5.041 

4.655 

1.496 

18.34 

1.677 

3.502 

4.951 

4.563 

1.466 

18.33 

1.647 

3.439 

4.863 

4.473 

1.439 

18.31 

1.617 

3.378 

4.776 

4.385 

1.411 

18.30 

1.589 

3.318 

4.691 

4.300 

1.383 

18.20 

1.560 

3.259 

4.608 

4.216 

1.356 

10.27 

1.533 

3.201 

4.526 

4.133 

1.330 

18.25 

1.506 

3.145 

4.446 

4.053 

1.304 

18.24 

1*479 

-  8 

3.089  - 

8 

4.368 

-10  3.974 

-15 

1.279 

-13 

18.22 

1.453 

3.035 !' 

4.291 

3.897 

1.254 

18.21 

1.428 

2.982 

4.216 

3.822 

1.230 

18.20 

1.403 

2.930’ 

4.142 

3.748 

1.206 

18.18 

1.378 

2.879 

4.070 

3.676 

1.103 

18.1T 

1.354 

2.820 

3.999 

3.606 

1 .160 

18.16 

1.331 

2.770 

3.930 

3.537 

1.138 

l8.l4 

1.308 

2.73* 

3.861 

3.469 

1.116 

10.13 

1.285 

2.664 

3.795 

3.403 

1.095 

10.11 

1.263 

2.637 

3-729 

5.338 

1.074 

18.10 

1.241 

-  8 

2.592  - 

8 

3.665 

-10  3.275 

-15 

1.054 

-13 

18.09 

1.220 

2.547 

3.602 

3.213 

1.034 

18.08 

1.199 

2.304 

3.540 

3.152 

1.014 

10.06 

1.176 

2.461 

-  3.479 

3.095 

9.95; 

*14 

10.05 

1.158 

2.419 

3.420 

J3.035 

9.764 

18.04 

1.138 

2.378 

3.362 

2,978 

9.580 

10.02 

1.119 

2.337 

3.305 

2.922 

9.401 

18.01 

1.100 

12.298 

3.248 

2.867 

9.225 

18.00 

1.001 

12.259 

3.193 

2.814 

9.053 

17.99 

1.063 

,2.220 

5.140 

2.761 

8.885 

17.97 

1.045 

-  0 

2.183 

8 

3.087 

-10  2.710 

-15 

8.720 

-14 

17.96 

1.068 

2.146 

3.035 

2.660 

8.558 

17.95 

1.010 

2.110 

2.984 

2.611 

8.400 

17.94 

9.935 

-  9 

2.075 

2.934 

2.563 

8.245 

17.93 

9.769 

2.040 

2.805 

2.515 

8.093 

17-91 

a  £*£ 

A  ns\C 

r% 

2.*!  6° 

T.  QltB 

1*7.00 

9M 6 

U973 

2.769 

2.424 

7.799 

17.89 

9.269 

1.940 

2.743 

2.380 

7.656 

17.88 

9.135 

1.906 

2.698 

2.556 

7.517 

n.ej 

8.964 

1 .876 

2.653 

2.294 

7.580 

17.86 

8.836 

-  9 

1.845 

8 

2.609 

-10  2.252 

-15 

7.245 

-14 

17.85 

0.691 

1.815 

2.566 

2.211 

7.114 

17.83 

8.548 

1.785 

2.524 

2.171 

6.965 

17.82 

8.408 

1.756 

2.483 

2.132 

6.859 

17.81 

8.270 

1.727 

2.442 

2.093 

6.736 

17.80 

6.155 

1.699 

2.402 

2.056 

6.614 

17.79 

8.003 

1.671 

2.363 

2.019 

6.496 

17.78 

7,872 

1 .644 

2.325 

1.903 

6.379 

17.77 

7.745 

1.610 

2.207 

1.947 

6.265 

17.76 

7.619 

1.591 

2.250 

1.913 

6.154 

17.75 

02 


altitude  temp. 

Z,  ft  H,ft*  T,»R 

1660000  1707652  2973 
I865OOO  1711865  2976 
1870000  1716077  2979 
1875000  1720 e66  2985 
1880000  172W+94  2986 
I885OOO  1728700  2989 
1890000  1732904  2992 
1895000  1737107  2995 
1900000  17*11307  2999 
1905000  1745506  3002 

1910000  1749702  3005 
1915000  1753897  3006 
1920000  1758(®0  3012 
I925OOO  1762282  3015 
1930000  1766471  3018 
1935000  1770658  3021 
1940000  1774844  3025 
1945000  1779028  3028 
I95OOOO  1783210  3051 
1955000  1787390  3054 

1960000  1791569  3098 
1965000  1795745  3041 
1970000  1799920  3044 
1975000  1804093  304? 
1980000  1808264  305I 
1985000  1812433  3054 
1990000  1816600  3057 
1995000  1820766  3060 
2000000  1824929  3064 
2005000  1829091  3067 

2010000  1833251  3C70 
2015000  I83741O  3074 
2020000  1841566  3077 
2025000  1845721  3080 
2030000  1849873  5063 
2095OOO  1854024  3087 
2040000  1058173  3090 
2045000  1662321  3093 
2050000  1066466  3097 
2055000  1870610  3100 

2060000  1874752  3103 
2065000  I878892  3107 
2070000  1883090  3110 
2075000  1887167  3113 
2080000  1891301  3117 
8US5OC16  i8y?434  5»£0 
2090000  1899565  3123 
2095000  1903695  3127 
2100000  1907822  3130 
2120000  1924314  3143 

2140000  1940777  3157 
2160000  1957212  3170 
2180000  1973617  3184 
220C000  1989995  3197 
2220000  2006344  3211 
2240000  2022664  3224 
2260000  20J8957  3238 
2280000  2055221  3251 
2300000  2071457  3265 
2320000  2087665  3278 


PRESSURE 


P,  mb 

P, lb/  ft'2 

P,  in.Hg 

7.496  -  9 

I.566  -  8 

2,214  -■ 

7.375 

1.540 

2.178 

7.257 

1.516 

2.143 

7.140 

1.491 

2.109 

7.026 

1.467 

2.075 

6.914 

1.444 

2.042 

6.603 

1.421 

2.009 

6.695 

1.398 

1.977 

6.589 

1.376 

1.946 

6.484 

1.354 

1.915 

MOL. 


DENSITY 

WEIGHT 

..  ■  2,.-4 

ptlbr  sec  ft 

p,lbft 

3  M 

1.879 

-15 

6.044 

-14  17.74 

1.845 

5.937 

17.73 

1.813 

5.832 

17.72 

1.780 

5.729 

17.71 

1.749 

5.627 

17.69 

1.718 

5.528 

17.68 

1.638 

5.431 

17.67 

1.658 

5.336 

17.66 

1.629 

5.243 

17.65 

1.601 

5.151 

17.64 

6,381  -  9  1*333 

6.201  1.312 

1.291 

6.085  1*271 

5.989  1.251 

5.895  1*231 

5.803  1*212 

5.713  1*193 

5.624  1.175 

5.536  1.156 


5.450  -  9 
5.366 
5.283 
5*202 


4.890 

4.815 

4.742 


1.138 

1.121 

1.103 

1.086 

1.070 

1.053 

1.037 

1.021 

1.006 

9.904 


-  8 


-  8 


-  9 


4,670 

4.599 

4.550 

4.461 

4.394 

4.320 

4.263 

4.199 

4.136 

4.074 


9 


9.754  -9 

9.606 

9.460 

9.317 

9.177 

9.039 

0.903 

0.770 

0.639 

0.510 


1.084  -10 

1.055 

1.025 

1.797 

1.769 

1.741 

1.714 

1.687 

1.661 

1.635 


1.573  -15 

1.546 

1.519 

1.493 

1.467 

1.441 

1.417 

1.392 

1.360 

1.345 


5.061  -14 

4.973 

4.807 

4.602 

4.719 

4.638 

UB 

4.405 

4.327 


17.63 

17.62 

17.62 

17.61 

17.60 

17.59 

17.58 

17.57 

17.56 

17.55 


1.610 

1.505 

1.560 

K536 

1.512 

$.409 

1.466 

1.444 

1.422 

1.400 

1.379 

1.358 

1.330 

1.317 

1.290 

1.278 

1.859 

1.240 

1.221 

1.205 


-10 


1.322  -15 
1.299 
1.277 
1.256 
1.234 
1.214 
1.193 
1.173 
1.153 
.134  v 


1 


•<10 


1.115 

1.096 

1.078 

r»06o 

1.043 

1.025 

1.000 

9.916 

9.753 

9.595 


-15 


■>16 


4.254 

4.101 

4.110 

4.o4o 

3.972 

3.905 

3.83? 

3.774 

3.7H 

3.648 

3.507 

3.527 

3.469 

3.411 

3.554 

IS 

3.190 

5.138 


*14 


-14 


17.54 

17.53 

17.52 

17.51 

17.49 

17.40 

17.47 

17.46 


ft# 

17.43 

17.42 

17.42 
17.41 
17.40 


17.39 

17.38 

17.37 


4.014 

3.954 

3.895 

3.838 

3.701 


3.670 
3.61 6 
3.563 
3.360 


8.303  -  9 

0.250 

8.136 

8.015 

7.897 

r>  Ttxr\ 

1.  i'.- 

7.666 


7.017 


1.185  -10 
1.160 
I.I50 
1.153 
1  +  117 
i.inn 

1.064 

1.060 

1.032 

9,921  -11 


9.435  -16 

9.281 

9.129 

8.980 

8.034 

8.690 


8.275 

7.755 


3.096  -14 

0.906 

2,937 

2.009 

2.842 

2.796 

2.751 

2.706 

2,66s 

2.495 


17.37 

17.36 

17.35 

17.34 

17.33 

17.33 

17.32 

17.31 

17.30 

17.27 


3.169 

2.991 

2.824 

2.667 

2.521 

2.383 

2.254 

2.132 

2.018 

1.911 


9  6.619 

6.247 
5.896 
5.571 
5.264 
4.977 
4.707 
4.453 
4.215 
3.991 


9 


9.359  -11 

8.852 

8.339 

7.877 

7.443 

7.036 

6.655 

6.296 


5.960 

5.645 


7.272  -16  2.340  -14 

6.822  2.195 

6,403  2.060 

6.013  1.935 

5,649  1.818 

5.310  1.706 

4.993  1.607 

4.696  1.511 

4,421  1.423 

4.163  1.340 


17.24 

17.21 

17.19 

17.16 

17.13 

17.10 

17.00 

17.05 

17.03 

17.00 
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table  hb 


ATMOSPHERIC  PROPERTIES  AS  A  FUNCTION  OF  ALTITUDE 

ENGLISH  UNITS 

Acceleration  of  Gravity,  Specific  Weight,  Scale  Height,  Number  Density 
Particle  Speed,  Collision  Frequency,  and  Mean  Free  Path 


NOTE:  A  one-  or  two-digit  number  (preceded  by  a  plus  or  minus  sign) 
following  the  initial  entry  of  each  block  Indicates  the  power  of  10  by 
which  that  entry  and  each  succeeding  entry  of  that  block  should  be  mul¬ 
tiplied.  A  change  of  power  occurring  within  a  block  is  indicated  by  a 
similar  notation. 
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ALTITUDE  G!  11/ V. 
,  ft  ::,£t'  g, ft  aec 


ACC.  OF  SPECIFIC 
GRAV.  WEIGHT 

g  ft  aec  m, lb^ft  ^ 


SCALE  NUMBER 
A  SIGHT  DENSITY 

H  .t'.isd  ft  n,  ft’ 


PART.  COLLISION 
SPEED  FREQ. 

V, ft3ec_1  v,3ec  * 


MEAN 
rR.EE  PATH 


-16513 

-16012 

-15512 

-15011 

-14510 

-14009 

-13509 

-13008 

-I25C7 

-12007 

-11506 

-11006 

-10505 

-10005 

-  9504 

-  9004 

-  0503 

-  8003 

-  7509 

-  7002 


32.225 

32.223 

32.222 

32.220 

32.219 

32.217 

32.216 

32.214 

32.213 

32.211 

32.210 

32.208 

32.206 

32.205 

32.203 

32.202 

32.200 

32.199 

32.197 

32.196 

32.194 
32.193 
32.191 
32. 109 
32.189 
32.106 
32.185 
32.183 
32.182 
32. 180 


1500  32.179 
1000  32.177 
500  32.176 


1.1893  -  1 

1.1946 

1.1789 

1.1633 

1.14?9 

1.1326 

1.1175 

1.1C25 

1.0877 

1.0731 

1.0586  -  1 
1.0443 
t.03Gi 
1.0160 
1.0021 
9.8937  -  2 
9.7477 
9.6131 
9.4799 
9.3482 

9.2178  -  2 
9.0889 
8.96H 
8.8352 
8.7105 
8.5871 
8.4650 
8.3443 
0.2249 
0.1068 

7.9901  -  2 

7.8746 

7.7604 


32.174  7.6475 


32.173 

32.171 

32.169 

32.160 

32.166 

32.165 

32.163 

32.162 

^2.160 

32.159 

32.157 

32,156 

32.154 

32.152 

32.151 

32.149 

32.148 

32.146 

32.145 

32.143 

32,142 

32.140 

32.139 

32.137 

32.136 

32,134 


7.5359 

7.2065 

7.1019 

6.9964 

6.8922  -  2 
6.7092 
6.6074 
6.5867 
6.4072 
6,3889 
6,2917 
6.1957 
6.10C6 
6.0070 

5.9145  -  2 
5.0023 
5.7323 
5.6429 

£$ 

5.3812 

5.2961 

5.2120 

5.1Z09 


30.765 

30.671 

50.578 

30.484 

30.390 

30.297 

30.203 

30.109 

30.016 

29.922 

29.828 

29.734 

29.641 

29.547 

29.453 

29.360 

29.266 

29.172 

29.078 

28.985 

28.891 

28.797 

28.703 

28.610 

28,516 

28.422 

28.388 

28.255 

28.141 

28,04? 

27.953 

27.860 

27.766 


1.1201  +24 
1.1252 
1.11Q4 
1.0958 
1.0813' 
1.0670 
I.0528 
1.0387 
1.0246 
1.0111 

9.9747  +23 
9.8400 
9.7067 
9.5748 
9.4443 
9.3152 
9.1874 
9.0610 
8.9359 
0.8121 

8.6097  423 

3.5686 

8.4488 

8.3302 

0.2130 

8.0970 

7.9823 

7.8689 

7.7566 

7.645? 

7.5359  483 

7.4274 

7.3200 


27.678  7.2139 


27.57® 

27.404 

27.39» 

27.297 

27.203 

27.109 

27.015 

26.981 

26.028 

26.734 

26,640 

26.5U6 

26.452 

26.358 

26.264 

26.171 

26.077 

25.963 

25,889 

25.795 

25.701 

25.6O7 

25.513 

25.419 

25.326 

25.232 


1588.9 

1586.4 
1584.0 

1561.5 
1579.0 

1576.6 

1574.1 

1571.6 

1569.1 

1566.6 

1564.1 

1561.6 

1559.1 

1556.6 

1554.1 

1551.6 

1549.1 

1546.6 

1544.1 

1541.5 

1539.0 

1536.5 

1533.9 

1531.4 
1528.8 
1526.3 

1523.7 

1521.2 

1518.6 

1516.0 

1513.5 

1510.9 

1508.3 


7.1009 

7.0051 

6.9025 

6.8011 

6.7008 

6.6016 

6.5036  483 
6.4067 
6.3109 
6.2168 
6,1226 
6,0301 
5.9386 
5.8483 
5.7590 
5.6707 

5.5835  483 

5.4973 

5.4122 

5.3281 

5,2449 

5.1628 

5.081? 

5.0015 


1.1339  +10 
1.1373 
1.1206 
1.1041 
1.0878 
1.C717 
1.0558 
1.0401 
1.0245 
1.0092 

9.9408  +  9 

9.7904 

9.6423 

9.4960 

9.3515 

9.2087 

9.0677 

8.9283 

8.7907 

8.6548 

8.5205  4-  9 
0.3879 
8.2569 
8.1276  i: 
7.9999 
7.8737 
7.7492 
7.6262 
7.5048 
7.3849 

7.2665  +  9 

7.1497 

7.0343 


1505.7 

6.9204 

1509.1 

6.8000 

1500.5 

6.6970 

1497.9 

1495.3 

83 

1492.7 

6.3727 

1490.1 

6.2674 

1487.5 

6.1635  +  9 

1484.9 

6.0610 

1482.2 

5.9598 

1479.6 

5.0599 

1477.0 

5.7614 

1474.3  . 

5.6642 

1471.7 

5.5683 

1469.0 

5.4737 

1466.4 

5,3804 

1463.7 

5.2884 

1461,1 

5.1976  *  9 

1458.4 

5.1060 

1455.7 

5.0197 

1453-1 

4.9326 

1450.4 

4.8466 

1447.7 

4.7619 

1445.0 

4.6784 

1442.3 

4.5960 

1439.6 

4.5148 

1436.9 

4.4347 

1.4013  -  7 

1.3950 

1,4135 

1.4324 

1.4516 

1.4711 

1.4909 

1.5HO 

1.5315 

1.5524 

1.5735  -  7 
1.5951 
1 ,6l?0 
1 .6393 
1.6619 
1.6850 
1.7064 
1.7322 
1.7565 
1.7011 

1.8062  -  7 

1 .8318 

1.0577 

1.8842 

1.9111 

1.9304 

1.9663 

1.994? 

2.  0835 
2.0529 

2.0828  -  7 

2.1132 

2.1442 

2.1758  . 

2.2079 

2.2406 

2.2739 

2.3078 

2.3424 

2.3776 

2.4134  -  7 

2.4499 

2.4871 

•2.5250 

2.5636 

2.6089 

2.6430 

2.6838 

2.7254 

2.7678 

2.8111  -  7 
2.8551 
2.9001 
2.9458 
2.9925 
3,0401 
3.0887 
3.1382' 
3.1887 
3.2401 


II 


ACC.  OF  SPECIFIC  SCALE  NUMBER  PART.  COLLISION 

ALTITUDE  GRAV.  WEIGHT  HEIGHT  DENSITY  SPEED  FREQ. 

Z,ft  H,ft'  g,ftsec'2  co.lbfft-3  Hg.thsdft  n,ft'3  V.ftsec'1  v,sec-1 


1J500  15491  32.152 
14000  13991  32.131 
14500  14490  32.129 
15000  14969  32.126 
15500  15488  32.126 
16000  15986  32.125 
16500  16467  32.123 
17000  16966  32.122 

17500  17485  32.120 
18000  17904  32.119 


5.0469  -  2  25.138 
4.9659  25.044 
4.8859  24.950 
4.8068  24.856 
4.7288  24.762 
4.6517  24.668 
4.5757  24.574 
4.5OO5  24.480 
4.4264  24.386 
4.3531  24.292 


4.7669  -*23  1434.2 
4.6906  1431.5 
4.6152  1428.7 
4.5408  1426.0 
4.4673  1423.3 
4.3947  1420.6 
4.3230  1417.8 
4.2522  1415.1 
4.1024  1412.3 
4.1134  1409.6 


4.3557  +  9 

4,2779 

4,2011 

4.1255 

4.0510 

3.9775 

3.9050 


3.8337 

3.7633 

3.6940 


MEAN 
FREE  PAT. I 

L,  ft 


3.2926  -  7 

3.3462 

3.4008 

3.4566 

3.5135 

3.5715 

3.630? 


3.6911 

3.7528 


3.8158 


18500  18484  32.117  4,2808  -  2 

19000  18903  32,116  4,2095 

19500  19482  32.114  4.1390 

20000  19901  32.112  4.0695 

20500  20480  32.111  4.0006 

21000  20979  52.109  3.9331 

21500  21470  32.106  3.8662 

22000  21977  32.106  3.0003 

22500  22476  32.105  3.7351 

23000  22975  32.105  3.6709 


24.190  4,0452  *23  1406.8  3.6257  +  9  3.8800  -  7 

24.104  3.9780  1404.0  3.5504  3.9456 

24.010  3.9116  i401.3  3.4921  4.0126 

23.916  3.0461  1390.5  3.4268  4.C809 

23.822  3.7814  1395.7  3.3625  4.1506 

23.728  3.7175  1392.9  3.2991  4.2220 

23.634  3.6545  1390.1  3.2367  4.2949 

23.540  3.5923  1387.3  3.1752  4.3692 

23.446  3.5310  1384.5  3.1146  4.4452 

23.35®  3.4704  1301.7  3.0550  4.5227 


23500 

24000 

24500 

25000 

25500 

26000 

26500 

27000 

27500 

28000 


28500 
29000 
295 00 
30000 
30500 
31000 
31500 
32000 
32500 
33000 


33500 

34000 

34500 

35000 


355«» 

36000 

36500 

37000 

37500 


30000 


38500 

39000 

39500 

40000 

4fKQO 

41000 

41500 

42000 

42500 

43000 


23474 

32.102 

3.6075  - 

2 

23972 

32.100 

3.5450 

24471 

32.099 

3.4832 

24970 

25469 

32.097 

32.096 

3.4224 

3.3623 

||gH 

32.094 

32.092 

m 

26965 

32.091 

3.1870 

27464 

52.089 

3.1301 

27962 

32.088 

3.0740 

28461 

32.066 

3.0188  • 

•  2 

28960 

32.085 

2.9642 

29450 

32.003 

2.9105 

29957 

32.082 

2.8575 

30455 

32.060 

2.8052 

30954 

32.079 

2.7537 

31452 

32.077 

2.7029 

31951 

32.076 

2.6528 

32449 

32.074 

2.6034 

32948 

32.072 

2.5543 

33446 

m 

32.071 

32,069 

32.068 

2.5068  • 

2.4596 

2.4130 

■  2 

34941 

32.066 

2.3671 

US 

32.063 

32.062 

2.2774 

2.2265 

36934 

32.060 

2.1737 

37433 

32.059 

2.1221 

37931 

32.057 

2. 0718 

30429 

32.056 

2.022?  • 

-  2 

30927 

32.054 

1.9748 

39425 

32.053 

1.9280 

39923 

46422 

32.051 

52.049 

1.8023 

1.8377 

40920 

32.048 

1.7941 

UlHlS 

32,046 

1=7516 

41916 

32.045 

1.7101 

42414 

52.043 

1.6695 

42912 

32.042 

1.6300 

23.258 

3.4106  423 

1378.9 

2.9962  4  9 

4.6C20  -  7 

23.164 

3.3516 

1376.0 

2.9384 

4.6830 

23.070 

3.2935 

1373.2 

2.8815 

4.7657 

22.976 

3.2360 

1370.4 

2.8B54 

4.8503 

22.882 

3.1794 

1367.5 

2.7702 

4.9367 

22.788 

3.1235 

1364.7 

2.7150 

5.0250 

22.694 

3.0684 

1361.8 

2.662J 

5.1152 

22.600 

3.0140 

1359.0 

2.6097 

5.2C75 

22.506 

2.9604 

1356.1 

2.5578 

5.3018 

22.412 

2.9075 

1353.3 

2.5068 

5.3983 

22.310 

2.8554  423 

1350.4 

2.4566  4  9 

5.4969  -  7 

22.224 

2.8039 

1347.5 

2.4072 

5.5977 

22.130 

2.7532 

1344.6 

2.3506 

5.7009 

22.036 

2.7032 

1341.7 

2.3106 

5.8064 

21.942 

2.6539 

1330.8 

2.2657 

5.9143 

21.848 

2.6052 

1335.9 

2.2174 

6.0246 

21.754 

2.5573 

1333.0 

2.1719 

6.1376 

21.659 

2.5100 

1330.1 

2.1271 

6.2531 

21.565 

2.4635 

1327.2 

2.0830 

6.3714 

21.471 

2.4175 

1324.2 

2.0397 

6.4924 

21.377 

2.3723  -*23 

1321.3 

1.9970  +  9 

6.6163  -  7 

21.283 

2.3277 

1318.4 

1,9551 

6.7430 

21.189 

2.2037 

1315.4 

1.9139 

6.8720 

21.095 

2.2404 

1312.5 

1.0734 

7.0057 

21.00! 

9.1Q7T 

1300.5 

1.8336 

7.1418 

20!  907 

2J  557 

1306,5 

1.7944 

7.2811 

20.879 

2.1076 

1305.6 

1.7532 

7.4473 

20.880 

2.0577 

1305,6 

1.7117 

7.6277 

20.681 

2.0090 

1309.6 

1.6712 

7.8126 

20.882 

1.9615 

1305.6 

1.6J16 

8.0019 

20.8e3 

1.9151  423 

1305.6 

1.5930  4  9 

8.1956  -  7 

20.964 

1.8696 

1305.6 

1.5553 

8.3944 

20.885 

1.0255 

1305.6 

1,5105 

8.5978 

20,886 

1.7083 

1305.6 

1.4826 

8.8062 

20,887 

1.7402 

1305.6 

1.4475 

9.0195 

20.888 

1.6990 

1505.6 

1.4133 

9.2380 

20.889 

1.6560 

1305.6 

1.3799 

9,4618 

20.890 

1.6196 

1305.6 

1.3472 

9.6910 

20.891 

1.5813 

1305.6 

1.3154 

9.9258 

20.892 

1.5439 

1305.6 

1.2843 

1.0166  -  6 

97 


alt: 

:TUD3 

ICC.  07 
GRAV. 

SPECIFIC 

WEIGHT 

SCi  .Lii» 
::ziGiiT 

Z,ft 

II,  ft'  &ft  sec'2 

co,  lb;  ft' 3 

;:s,thsd  ft 

43500 

43409 

32.040 

1.5914  -  2 

20.393 

44000 

43907 

32.039 

1.5557 

20.094 

44500 

44405 

32.037 

1.5163 

20.895 

45000 

44903 

32.036 

1 .4809 

20.896 

45500 

4-5401 

32.034 

1.4453 

20.397 

46000 

45399 

32.053 

1.4116 

20.898 

46500 

46397 

32.031 

1 .3781 

20.899 

47000 

46894 

32.030 

1.3455 

20.900 

47500 

47392 

32.oe3 

1.3156 

20.901 

48000 

47890 

32.026 

1.2825 

20.902 

48500 

40337 

32.oe5 

1.2521  -  2 

20.903 

49OOO 

43835 

32.023 

1  .2225 

20.904 

49509 

49333 

32.022 

1.1955 

20.905 

50000 

49880 

32.oeo 

1.1655 

20.906 

50500 

50373 

32.019 

1.1577 

20.907 

51000 

50376 

32.017 

1.1107  - 

20.903 

51500 

51373 

32.016 

1.0844 

20.9 09 

52000 

51371 

32.014 

1 , 0588 

20.910 

525PO 

52368 

32.013 

1.0557 

20.911 

53000 

52366 

32.011 

1.0092 

20.912 

535OO 

53363 

52.010 

9.3555  -  5 

20.913 

54000 

53361 

32.006 

9.6201 

20.914 

54500 

54358 

32.007 

9.5924 

20.915 

55000 

5W55 

32.005 

9.1701 

20.916 

555OO 

55353 

32.003 

3.9550 

20.917 

56OOO 

*56500 

55-350 

32.002 

3.7411 

20.913 

56347 

32.000 

3.5345 

20.919 

57000 

56845 

31-999 

9.3525 

20.920 

57500 

57342 

31.997 

8.1351 

20.921 

58OOO 

57839 

31 .9-96 

7.9426 

20.922 

50500 

58336 

31.904 

7.7547  -  3 

20.923 

59000 

58394 

51-993 

7.5712 

20.924 

59500 

593*1 

31.991 

7.3921 

20.925 

60000 

59828 

31.990 

7.2172 

20.926 

60500 

60325 

31.988 

7.0465 

20.927 

61000 

60322 

31.937 

6.8798 

20.923 

61 500 

6T319 

31.985 

6.7171 

20.929 

62000 

61016 

31-984 

6.5592 

20.930 

62500 

62515 

31.932 

6.4031 

20.931 

63OOO 

62010 

31.901 

6.2516 

20.932 

63500- 

63507 

51.979 

6.1038  -  3 

20.933 

64000 

63804 

64301 

51.977 

5.9594 

20.934 

64500 

31.976 

5.8185 

20.935 

65OCO 

64798 

31.974 

5.6805 

20.936 

6  3  5  CO 

65295 

31.973 

5.5466 

20.937 

66OCO 

65792 

31.971 

5.4154 

20.938 

665OO 

66289 

31.970 

5.2674 

20.939 

67000 

66785 

31.968 

5.1624 

20.940 

67500 

67262 

31.967 

5.0403 

20.941 

68000 

67779 

31.965 

4.9212 

20.942 

NUMBER 

PART.  COLLISION 

lie  AN 

DENSITY 

SPAED 

REE  PATH 

n,  ft' 3  V,  ft  sec'1 

v , sec' 1 

L,  ft 

1.5074  +23 

1305.6 

1.2539  +  9 

1.0412  -  6 

1.4717 

1305.6 

1,2242 

1.0665 

1.4369 

1305.6 

1.1953 

1.0923 

1.4030 

1305.6 

1.1670 

1.1137 

1 .3598 

1305.6 

1.1394 

1.1453 

1.3374 

1305.6 

1.1125 

1.1736 

1.3053 

1505.6 

1.0862 

1.2020 

1 .274-9 

1305.6 

1.0605 

1  .231 1 

1.2443 

1305.6 

1.0355 

1.2609 

1.2154 

1305.6 

1.0110 

1.2914 

1.1 8b  6  +23 

1305.6 

9.8708  +  3 

1.3227  -  6 

1.1536 

1305.6 

9.6575 

1.3547 

1.1312 

1305.6 

9.4097 

1 .3875 

1.1045 

1305.6 

9.1373 

1.4211 

1.0734 

1305.6 

8.9702 

1.4555 

1.0529 

1305.6 

8.7562 

1 .4907 

1 .0230 

1305.6 

8.5513 

1.5268 

1.0037 

1305.6 

8.3492 

1.5638 

9.0000  +22 

1305.6 

8.1519 

1.6016 

9.56-84 

1305.6 

7.9593 

1.5404 

9.3424  +22 

1305.6 

7.7713  +  3 

1 .6801  -  6 

9.1216 

1305.6 

7.5377 

1.72C7 

8.9062 

1305.6 

7.4004 

1 .7623 

a. 6958 

1305.6 

7.2354 

1 .8050 

8.4-904 

.  1505.6 

7.0626 

1 .0486 

8.2398 

1305.6 

6.8957 

1 .8934 

8.0940 

1305.6 

6.7329 

1.9392 

7.9029 

1305.6 

6.5739 

1.9861 

7.7162 

1305.6 

6.41*36 

2.0341 

7.5540 

1305.6 

6.2670 

2.0835 

7.3561  +2-2 

1505.6 

6.1190  +  3 

2.1357  -  6 

7.156?4 

1305.6 

5.9745 

2.1053 

7.0120 

1305.6 

5.8535 

2.2381 

6.8472 

1305.6 

5.6957 

2.2923 

6.6055 

1305.6 

5.5612 

2.3477 

6.5277 

1505.6 

5.4500 

2. 4045 

6.3736 

1505.6 

5.3013 

2.4625 

6.2231 

1305.6 

5.1756 

2.5221 

6.0762 

1305.6 

5.0544 

2 . 5831 

5.9526 

1505.6 

4.9351 

2.6456 

5.7928  +22 

1305.6 

4.8186  +  8 

2.7095  -  6 

5.6560 

1305.6 

4.7049 

2.7750 

5.5225 

1305.6 

4.5938 

2.8421 

5.5922 

1305.6 

4.4354 

2.9108 

5.2650 

1305.6 

4.3796 

2.9812 

5.1407 

1305.6 

4.2762 

3.0532 

5.0194 

1305.6 

4.1753 

3.1270 

4.9010 

1305.6 

4.0768 

3.2026 

4.7855 

1305.6 

3.9806 

3.2799 

4.6724 

1305.6 

5.3867 

3.5592 

60500 

69000 

69500 

70000 

70500 

71000 

71500 

72000 

72500 

T’.OOO 


68276  31.964 
68772  31.962 
69269  31.961 
69766  31.959 
70262  31.958 
70759  31.956 
71256  31.955 
71752  31.953 

72249  31.952 

72745  31.950 


4.8048  -  3 

20.943 

4.5622  +22 

4.6913 

20.944 

4.4546 

4.5804 

20.945 

4.3495 

4.4721 

20.946 

4.2469 

4.3664 

20.947 

4.1467 

4.2632 

20.948 

4.0489 

4.1625 

20.949 

3.9534 

4.0641 

20.950 

3.8602 

3.9681 

20.951 

5.7691 

3.8745 

20.952 

3.68C2 

1305.6 

3.7950  +  8 

5.4404  -  6 

1305.6 

3.7055 

3.5235 

1305.6 

3.6181 

3.6086 

1305.6 

3.5327 

3.6958 

1505.6 

3.4494 

3.7851 

1305.6 

3.3680 

3.8765 

1305.6 

3,2886 

3,9702  ^ 

1305.6 

3.2110 

4.0661 

1305.6 

3.1353 

4.1643 

1305.6 

3.0614 

4.2648 

ACC.  OF  SPECIFIC 
ALTITUDE  GRAV.  WEIGHT 

Z,  ft  II,  ft’  g,  ft  sec* 2  os,  lbr  ft" 

73500  73242  31.948  3*7088  -  3 

74000  73730  31.947  3.6934 

74500  74235  31.945  3.6061 

75000  74731  31.944  3.5209 

75500  75228  31.942  3.4370 

76OOO  75724  31.941  3.3566 

765OO  76220  31.939  3.2773 

77000  76717  31.930  3.1999 

77500  77213  31.936  3.1243 

78OOO  77709  31.935  3.0505 

785OO  70206  31.933  2.9705  -  3 

79000  7870e  31.932  2.9061 

79500  79198  31.930  2.8394 

80000  79694  31.929  2.7724 

80500  80190  31.927  2.7069 

81000  80687  31.926  2.6430 

81500  81183  31.924  2.5006 

82000  81679  31.923  2.5197 

•82500  82175  31.921  2.4586 

83000  82671  31.919  2.3957 


SCALE 

NUMBER 

PART. 

COLLISION 

MEAN 

HEIGHT 

density 

SPEED 

FREQ.  : 

FREE  PATH 

•I  ,  thsd  ft 
s' 

Mt-3 

V,  ft  sec"1 

v, sec* 1 

L,  ft 

20.953 

3.5935  +22 

1505.6 

2.9892  +  8 

4.3678  -  6 

20.954 

3.5067 

1305.6 

2,9187  - 

4.4733 

20.955 

3.4260 

1305.6 

2.8499 

4.5813 

20.956 

3.3452 

1305.6 

2.7027 

4.6920 

20.957 

3.2663 

1305.6 

2.7171 

4.8053 

20.958 

3.1893 

1305.6 

2.6550 

4.9213 

20.959 

3.1142 

1305.6 

2.5905 

5.0401 

20.960 

3.0407 

1305.6 

2.5294 

5.1618 

20.961 

2.9691 

1305.6 

2.4699 

5.2864 

20.962 

2.8991 

1305.6 

2.4116 

5.4140 

20.963 

2.8307  +22 

1305.6 

2.3547  +  8 

5.5447  -  6 

20.964 

2.7640 

1305.6 

2.2992 

5.6785 

20.965 

2.6939 

1305.6 

2.2450 

5.8156 

20.966 

2.6353 

1305.6 

2.1921 

5.9560 

20.967 

2.5732 

1305.6 

2.1405 

6.0997 

20.968 

2.5125 

1505.6 

2.C900 

6.2469 

20.969 

2.4533 

1305.6 

2.0409 

.  6.3977 

20.970 

2.3955 

1305.6 

1.9927 

6.5520 

20.984 

2.3376 

1306.0 

1.9451 

6.7145 

21.029 

2.2778 

1307.4 

1 .8974 

6.8906 

83500  83167  31. 918 

84000  83663  31.916 

84500  84159  31.915 

65000  84655  31.913 

85500  85151  31.912 

86000  85647  51.910 

86500  86143  31.909 

87000  86639  31 .907 

87500  87134  51.906 

88000  87630  31.904 

885OO  88126  31.903 

89000  88622  31.901 

89500  89118  31.900 

90000  89613  31.898 

905OO  90109  31.897 

91000  90605  31.895 

91500  91100  31.894 

92000  91596  31.892 

92500  92092  31.891 

93000  92587  31.889 

935OO  93083  31.887 

94000  93578  31.886 

94500  94074  31.884 

95000  94569  31 .883 

95500  95065  31.881 

96OOO  95560  31.080 

96500  96056  31 .878 

97000  96551  31.877 

97500  97046  31.875 

98000  97542  31 .874 

98500  98037  31.872 

9900C  98532  31.871 

99500  99028  31.869 

100000  99523  31.868 

100500  100018  31.866 

101000  100513  31.865 

101500  101008  31.863 

102000  101504  31.862 

102500  1 01 999  31.860 

103000  1  02494  .  31.859 


2.3344  -  3 

21.074 

2.2749 

21.119 

2.2170 

21.164 

2. 1607 

21 .209 

2.1060 

21.254 

2.0527 

21.299 

2.0009 

21.344 

1.9505 

21.389 

1.9015 

21 .434 

1.8538 

21.478 

1.8074  -  3 

21.523 

1.7623 

21.568 

1.7184 

21.613 

1.6756 

21.658 

1.6341 

21.703 

1.5936 

21.748 

1.5542 

21.795 

1.5158 

21.838 

1.4785 

21.683 

1.4422 

21.928 

1.4068  -  3 

21.975 

1.3724 

22.018 

1.5309 

22.063 

1.3063 

22.108 

1 .2745 

22.153 

1.2435 

22.198 

1.2134 

22.243 

1.1841 

22.288 

1.1555 

22.335 

1.1277 

22.578 

1.1006  -  3 

22.422 

1.0742 

22.467 

1.0484 

22.512 

1.0234 

22.557 

9.9899  -  4 

22.602 

9.7522 

22.647 

9.5205 

22.692 

9.2948 

22.757 

9.0749 

22.782 

8.8606 

22.827 

2.2197  +22 

1308.8 

2.1632 

1310.1 

2.1063 

1311.5 

2.0549 

1312.9 

2.0029 

1314.2 

1.9525 

1315.6 

1.9032 

1316.9 

1.8555 

1318.3 

1.8088 

1319.6 

1.7655 

1321.0 

1.7195  +22 

1322.5 

1.6766 

1323.7 

1.6349 

1325.0 

1.5943 

1326.4 

1.5548 

1327.7 

1.5164 

1329.1 

1.4789 

1330.4 

1.4425 

1331.7 

1.4071 

1333.1 

1.3726 

1334.4 

1.3390  +22 

!  1335.7 

1.3063 

1337.1 

1.2744 

1338.4 

1.243U 

1339.7 

1.2132 

1341.1 

1.1838 

1342.4 

1.1552 

1343.7 

1.1273 

1345.1 

1.1002 

1346.4 

1.0757 

1347.7 

1.0480  +22  1549.0 

1.0229 

1350.3 

9.9846  +21  1351.7 

9.7464 

1353.0 

9.5145 

1354.3 

9.2885 

1355.6 

9.0683 

1356.9 

8.8557 

1356.2 

8.6446 

1559.5 

8.4409 

1360.9 

I.8509  +  8 

7.C710  -  6 

1 .8057 

7.2556 

1.7616 

7.4447 

1.7188 

7.6383 

1.6770 

7.8365 

1.6364 

8.0394 

1.5968 

8.2472 

1.5583 

8.4598 

1.5208 

8.6774 

1.4842 

8.90C2 

1 .4486  +  8 

9.1283  -  6 

1.4139 

9.3616 

1.5802 

9.6004 

1.3473 

9.8449 

1.3152 

I.OO95  -  5 

1.2840 

1.0351 

1.2536 

1.0613 

1.2239 

1.0881 

1.1951 

1.1155 

1.1669 

1.1435 

1.1395  +  8 

1.1722  -  5 

1.1128 

1.2016 

1.C667 

1.2316 

1.0614 

1.2623 

1.0366 

1.2937 

1.0125 

1.3258 

9.8900  +  7 

1.3587 

9.6609 

1.3923 

9-4375 

1.4266 

9.2197 

1.4618 

9.0073  +  7 

1.4977  -  5 

8.8003 

1.5344 

8.5984 

1.5720 

8.4015 

1.610 4 

8.2095 

1,6497 

8.0223 

1.6898 

7.8397 

1.7308 

7.6616 

1.7729 

7.4879 

1.8156 

7.3185 

1.8595 

CC.OE 

SPECIEiC 

SCALE 

NUMBER 

PART. 

COLLISION 

MEAN 

/  i.Tr 

.CUD  5 

vrav. 

weight 

H  EIGHTS 

DENSITY 

SPEED 

7  A. 'IQ. 

■REE  PATH 

•/,n 

-2 

R.ft  sec 

o,lo  ft'3 

H„,  tiiscl  ft 

O 

n,  ft' 3 

V,ft  sec"1 

v , sec' 1 

L,  ft 

103500 

1  mnfln 

1  w: 

51.857 

8.6517  -  4 

22:872 

8.P424  +21 

1362.2 

7.1532  +  7 

1.9043  -  5 

104000 

103484 

31.856 

8.4482 

22.917 

8.0409 

I365.5 

6.9920 

1.9500 

104500 

103979 

31.854 

8.2499 

22.962 

7.8603 

1364.8 

6.8347 

1.9968 

105000 

104474 

31.853 

8.0566 

23.007 

7.6764 

1366.1 

6.6812 

2.0447 

106000 

1 05464 

31.849 

7.6845 

23.097 

7.3226 

1368.7 

6.3854 

2.1434 

107000 

106454 

31.846 

7.3309 

23.187 

6.9864 

1371.3 

6.1038 

2.2466 

103000 

107444 

31.843 

6.9949 

23.277 

6.6668 

1373.9 

5.835 6 

2.3543 

109000 

108433 

31.840 

6.6755 

23.367 

6.3630 

1376.5 

5.5801 

2.4667 

110000 

109423 

31.837 

6.3718 

23.457 

6.0741 

1379.0 

5.3368 

2.5840 

111000 

110412 

31.834 

6.0831 

23.5*18 

5.7994 

1 >Si .6 

5.1050 

2.7064 

112000 

111402 

51.831 

5.8084  -  4 

23.638 

5.5380  +21 

1384.2 

4.8840  +  7 

2.8342  -  5 

113000 

112391 

31.828 

5.5471 

23.728 

5.2894 

I386.8 

4,6734 

2.9674 

1 i4ooo 

113300 

31.825 

5.2985 

23.818 

5.0528 

1389.3 

4.4726 

3.1063 

1 1 5000 

114369 

31.822 

5.0619 

23.908 

4.8277 

1391.9 

4.2812 

3.2512 

116000 

115358 

31.819 

4.8367 

25.998 

4.6133 

1394.4 

4.0986 

3.4022 

117000 

116347 

31.016 

4.6223 

24.088 

4.4092 

1397.0 

3.9245 

3.5597 

118000 

117356 

31.813 

4.4181 

24.178 

4,2149 

1399.5 

3.7583 

3.7238 

119000 

118325 

31.810 

4.2237 

24.268 

4.C£98 

1402.1 

3.5998 

3.8949 

120000 

119313 

31.807 

4.0385 

24.358 

3.8535 

14o4.6 

3.4485 

4.0751 

121000 

120302 

31.804 

3.8621 

24.449 

3.6855 

1407.1 

3.3041 

4.2588 

122000 

121290 

31.801 

3.6940  -  4 

24.539 

3.5254  +21 

1409, ,7 

3.1662  +  7 

4.4522  -  5 

123000 

122279 

31.798 

3.5337 

24.629 

3.3728 

1412.2 

3.0346 

4.6536 

124000 

123267 

31.795 

3.3810 

24.719 

3.2273 

1414.7 

2.9099 

4.8654 

125000 

124255 

31.792 

3.2354 

24.809 

3.0686 

1417.2 

2.7088 

5.0018 

126000 

125243 

31.789 

3.0966 

24.899 

2.9564 

1419.7 

2.6741 

5.3091 

127000 

126231 

31.786 

2.9641 

24.990 

2.83C2 

1422.2 

2.5645 

5.5458 

128000 

127219 

31.703 

2.8378 

25.C80 

2.7099 

1424.7 

2.4598 

5.7920 

129000 

128207 

31.780 

2.7173 

25.170 

2.5950 

1427.2 

2.3597 

6.0483 

130000 

129195 

31.777 

2.6023 

25.260 

2.4855 

1429.7 

2.2640 

6.3150 

131000 

130182 

31.774 

2.4926 

25.350 

2.3809 

1432.2 

2.1725 

6.5924 

132000 

131170 

31.771 

2.3879  -  4 

25.441 

2.2811  +21 

1434.7 

2.0850  +  7 

6.88O9  -  5 

133000 

132157 

31 .768 

2.2879 

25.531 

2.1857 

1437.1 

2.0013 

7. 1809 

134000 

155145 

31.765 

2.1924 

25.621 

2.0947 

1439.6 

1.9213 

7.4929 

135000 

134132 

31.762 

2.1012 

25.711 

2.0078 

1442.1 

1.8447 

7.8173 

136000 

135119 

31.758 

2.0141 

25.802 

1 .9248 

1444.5 

1.7714 

8.1546 

137000 

I36IO6 

31.755 

1.9309 

25.892 

1.8454 

1447.0 

1.7013 

0.5051 

1 38OOO 

137095 

31.752 

1.8514 

25.982 

1.7696 

1449.4 

1,6342 

8.8694 

139000 

138080 

31.749 

1.7755 

26.072 

1.6972 

1451.9 

1.5699 

9.2479 

140000 

159066 

31.746 

1.7029 

26,163 

1 .6280 

1 454.3 

1,5084 

9.6415 

141000 

IUOO53 

31 .743 

1.6335 

26.253 

1.5618 

1456.8 

1.4495 

1,0050  -  4 

142000 

141040 

31.740 

1.5672  -  4 

26.343 

1.4985  +21 

1459.2 

1.3931  +  7 

1.0474  -  4 

14JOOO 

142026 

51.757 

1.5037 

26.434 

1 .4380 

1461.6 

1.3391 

1.0915 

144000 

143013 

31.734 

1.4431 

26, 524 

1.3301 

1464.0 

1.2873 

1.1373 

145000 

i  1 .  /  rv^A 

*  1  *7x  1 

y  •  *  1  y  • 

1  *Asn 

P6.614 

1.3247 

1 466 . 5 

1.2377 

1.1048 

146000 

144985 

31.728 

1.3295 

26.705 

1.2718 

1468,9 

1.190? 

1 .2342 

147000 

145971 

31.725 

1.2764 

26.795 

1.2211 

1471.3 

1,1446 

1 .2864 

1 48ooo 

146957 

51.722 

1.2256 

26.005 

1.1726 

1473.7 

1,1010 

1 .3585 

149000 

147943 

31.719 

1.1770 

26.976 

1.1262 

1476.1 

I.059I 

1.3937 

1 50000 

140929 

51.716 

1.1304 

27.0 66 

1,0817 

1470.5 

1.0190 

1.4510 

151000 

149915 

51 .715 

1.0859 

27.157 

1.0392 

1480.9 

9.8049  +  6 

1.5104 

152000 

150900 

51 .710 

1.0452  -  4 

27.247 

9.9845  +20 

1483.3 

9.4357  +  6 

1.5720  -  4 

155000 

15IOO6 

51.707 

1 .0025  : 

27.337 

9. 5944 

1485.7 

9.0816 

1.6359 

1 54000 

152871 

51.704 

9.6322  -  5 

27.428 

9.2207 

1488.1 

8.7419 

1.7C22 

1 55000 

15*856 

51.701 

9.2574 

27.518 

8.8627 

1490.4 

8.4160 

1.7710 

156000 

154842 

31 .698 

8.9166 

27.551 

8.5372 

1491.3 

8.1114 

1 .8385 

1 57000 

1  ’^C.PO'7 

1  '  y  | 

31.695 

A . SO70 

27.554 

8.23^0 

1491.3 

7.0223 

1 .9064 

1 50000 

1 560 12 

31.692 

8.2907 

27.557 

7.9395 

1491.3 

7.5435 

1.9769 

1 50000 

1  577'!7 

31.609 

7.9945 

27.559 

7.6566 

1491 :  3 

7.2747 

2.0500 

160000 

1 50782 

'■1 ,086 

7,7009 

27.562 

7.3338 

1491.3 

7.0155 

2.1257 

161000 

1  so  ji-  7 

7  1 .60', 

7.4”5 

27.563 

7.1207 

1491.3 

6.7655 

2.2042 

100 


ALTITUDE 

ACC. OF 
GRAV. 

SPECIFIC 

WEIGHT 

SCALE 

HEIGHT 

NUMBER 

DENSITY 

PART, 

SPEED 

COLLISION 

FREQ. 

MEAN 
FREE  PATH 

Z,  ft 

II,  ft* 

.  , ,  -  2 
K,ft  sec 

do.lb/ft'3 

Hg.thsd  It 

n,ff  3 

V,ft  sec" 

*■  v,sec~* 

L,  ft 

162000 

160751 

31.680 

7.1680  -  5 

27.567 

6,8670  +20 

1491.3 

6.5245  +  6 

2.2857  -  4 

165000 

161756 

31.677 

6.9120 

27.370 

6.6224 

1491.3 

6.2920 

2. 3701 

164000 

162720 

31.674 

6.6652 

27.572 

6.3865 

1491.3 

6.0679 

2.4576 

165000 

165705 

31.671 

6.4271 

27.575 

6.1590 

1491.3 

5.8518 

2.5484 

166000 

164689 

31 .668 

6.1977 

27.578 

5,9397 

1491.3 

5.6434 

2.6425 

1 67000 

165673 

31.665 

5.9764 

27.580 

5.7282 

1491.3 

5.4424 

2.7401 

168000 

166657 

31.662 

5.7631 

27.583 

5.5242 

1491.3 

5.2487 

2.8413 

169000 

167641 

31.659 

5.5573 

27.566 

5.3275 

1491.3 

5.0618 

2.9461 

170000 

168625 

31.656 

5.3590 

27.588 

5.1379 

1491.3 

4.8816 

3.0549 

171000 

169609 

51.653 

5,1677 

27.591 

4.9550 

1491.3 

4.7078 

3.1677 

172000 

170595 

31.650 

4.9833  -  5 

27.593 

4.7786  +20 

1491.3 

4.5403  +  6 

3.2846  -  4 

175000 

171577 

31.647 

4.8055 

27.596 

4.6085 

1491.3 

4.3787 

3.4058 

174000 

172560 

31.644 

4.6341 

2?. 599 

4,444? 

1491.3 

4.2228 

3.5515 

175000 

>73544 

174527 

31.641 

4.4687 

27.601 

4,2864 

1491.3 

4,0726 

3.6618 

I76OOO 

31.638. 

4.3226 

27.518 

4,1466 

1488.9 

3.9337 

3.7851 

177000 

175510 

31.635 

4.1877 

27.389 

4.0175 

1485.4 

3.8oei 

3.9068  , 

I78OOO 

176494 

31.632 

4.0563 

27.260 

3.8919 

1481.8 

3.6743 

4.0329 

179000 

177477 

31 .629 

3,9285 

27.130 

3.7696 

1478.2 

3.5502 

4.1638 

100000 

178460 

31.626 

3.8041 

27.001 

3.6506 

1474.6 

:  3.4298 

4.2995 

181000 

179*143 

31 .623 

3.6831 

26.872 

3.5348 

1471.0 

3.3129 

4,4403 

182000 

180425 

31.620 

3.5653  -  5 

26.743 

3.4221  +20 

1467.4 

3.1994  +  6 

4.5865  -  4 

185000 

181408 

31.617 

3.4508 

26.614 

3.3125 

1463.8 

3.0093; 

447383 

184000 

102391 

31.614 

3.3395 

26.485 

3.2060 

1460.2 

2.9825 

4.8958 

1 85000 

103373 

31.611 

3.2312 

26.355 

3. 1023 

1456.5 

2.8789 

5.0593 

186000 

184356 

31.608 

3.1259 

26.226 

3.0015 

1452.9 

2.7784 

5.2292 

137000 

185338 

31.605 

3.0236 

26.097 

2.9035  ./ 

1449.2 

2.6810 

5.4057 

188000 

186320 

31.602 

2.9241 

25,968 

2.8083/" 

1445.6 

2*5865 

5.5890 

189 000 

187303 

31.599 

2.8275 

25.838 

2.7157 

1441.9 

2.4948 

5.7796 

190000 

188285 

31.596’ 

2.7336 

25.709 

2.6258 

J438.2  • 

•'2.4060 

5.9776 

191000 

189267 

31.593 

2.6423 

25.580 

2.5383 

1434.5 

2.3200 

6.1834 

192000 

19OB40 

31.590 

2.5537  -  5 

25.451 

2.4534  +20 

1430.8 

2.2366  +  6 

6.3975  -  4 

193000 

191230  31.587 

2.4676 

25.321 

2.3709 

1427.1 

2.1558 

6.6201 

194000 

192212 

31.584 

2.3839 

25.192 

2,2908 

1423.4 

2.0775 

6.8516 

195000 

193194 

31.581 

2.3027 

25.063 

2.2130 

1419.7 

2.0017 

7.O925 

196000 

194175 

31.578 

2.2239 

24.933 

2.1374 

1,416.0 

1.9283 

7.3432 

197000 

195157 

31.575 

2.1474 

24.804 

2.0641 

1412.2 

1.8572 

7.6041 

198000 

196138 

31.572 

2.0732 

24,675 

1.9929 

7/1408.5 

1.7883 

7.8758 

199000 

197119 

31.569 

2.0011 

24.545 

1.9238 

1404.7 

1.T217 

8.1586 

200000 

198100 

31.566 

1.9312 

24.416 

1.8568 

1400,.  9 

1.6573 

8.4532 

201000 

199081 

31.563 

1.8634 

24.286 

1.7917 

1397.1 

1.5949 

8.7600 

202000 

200062 

31.560 

1 .7976  -  5 

24.157 

1.7286  +20 

1393.3 

1.5346  +  6 
1.4762 

9.0797  -  4 

205000 

201043 

31.557 

1.7338 

24.0Q8 

1.6675 

1389.5 

9.4129 

204000 

202024 

31.554 

1.6719 

23.898 

1.6081 

1385.7 

1.4198 

9.7603 

205000 

203004 

31.551 

31.548 

1,6120 

23.769 

!:®t 

1391.9 

1.3652 

1.0122  -  3 

206000 

203985 

1 .5538 

23.639 

1378.1 

1.3124 

1.0500 

207000 

204966 

31.545 

1 .4975 

23.510 

1.4408 

1374.2 

1.2615 

1.0894 

208000 

205946 

31.542 

1.4429 

23.380 

1.3884 

1370*4 

1,2122 

1.1305 

209000 

206926 

31.539 

1.3900 

23.251 

1.3376 

1366.5 

1,1646 

1.1734 

210000 

207906 

31.536 

1.3388 

23.121 

1.2885 

1362.6 

1.1186 

1.2182 

211000 

208887 

31.533 

1.2892 

22.992 

1.2406 

1358.7 

1.0742 

1 .2649 

212000 

209867 

31.530 

1.2412  -  5 

22.862 

1.1947  +20 

1354.8 

I.0313  +  6 

1.3157  -  3 

213000 

210847 

31,527 

1.1947 

22.733 

1.1501 

1350.9 

9.8988  +  5 

1.3647 

214000 

211826 

31.524 

1.1497 

22.603 

1.1069 

1347.0 

9.4992 

1.4100 

215000 

212806 

51.521 

1.1061 

22.474 

I.O65O 

1343.1 

9.1135 

1.4737 

216000 

213786 

51.518 

1.0640 

22.344 

1.0245 

1339.1 

8.7414 

1.5320 

217000 

214765 

31.515 

1.0232 

22.214 

9.8559  +-19 

1355.2 

8.3825 

1.5928 

216000 

215745 

31.512 

9.0379  -  6 

22.005 

9.4751 

1331.2 

8.0363 

I.6565 

219000 

216724 

31.509 

9.4566 

21.955 

9.1087 

1327.3 

7.7025 

1.7251 

220000 

2177  <71 

31.506 

9.0880 

21.826 

8.7545 

1323.3 

7.3807 

1.7929 

221000 

210685 

31.503 

0.7317 

21.696 

8.4120 

1319.5 

7.0706 

1 .8659 
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/ 

CC.OF 

spech ?1Z 

SCALE 

NUMQEll 

1  PART. 

COLLISION 

MEAN 

ALTITUDE  ■ 

Gii/'.V. 

WEIGHT 

HEIGHT 

D  3NSITY 

'.SPEED 

FREQ.  J 

< 

REE  PATH 

Z,ft 

H,ft'  g,ftsec 

to,  lb  ft'3 

H  ,  th  sd  ft 

s' 

u,  ft' J 

V,  ft  sec',1 

v,sec‘ 

L,  ft 

222000 

219662 

31.500 

8.3873  -  6 

21.566 

8. 0811  +19 

1315.3 

6.7717  +  5 

1.9423  -  3 

223000 

220641 

31.497 

8.0546 

21 .437 

7.7612 

1311.2 

6.4838 

2.0223 

224000 

221620 

31.494 

7-7332 

21.307 

7.4522 

1307.2 

6.2065 

2.1062 

225000 

222598 

31.491 

7.4228 

21.177 

7. 1538 

1303.2 

5.9395 

2.1940 

226000 

223577 

31.488 

7.1230 

2! .047 

6.8655 

1299.1 

5.6824 

2.2862 

227000 

224556 

31.485 

6.8336 

20.918 

6.5872 

1295.0 

5.4350 

2.3827 

228000 

225534 

31.482 

6.5543 

20.788 

6.3185 

1290.9 

5.1969 

2.484i 

229000 

226513 

31.479 

6.2847 

20.658 

6.0593 

1286.8 

4^9678 

2.5904 

230000 

227491 

31 .476 

6.0247 

20.528 

5.8091 

1282.7 

4.7475 

2.7019 

231000 

228469 

31 .473 

5.7739 

20.399  - 

5.5678  _ 

1278.6 

4.5357 

2.8190 

232000 

229447 

31 .470 

5.5320  -  6 

20.269 

5.3350  +19 

1274.5 

4.3320  +  5 

2.9420  -  3 

233000 

230426 

31 .467 

5.2988 

20.139 

5.1106 

1270.3 

4.1363 

3.0712 

234000 

231404 

31.464 

5.0740- 

20.009 

4.8943 

1266.2 

3.9482 

3.2069 

235000 

232381 

31.461 

4.8574 

19.879 

4.6858 

1262.0 

3.7676 

3.3496 

236000 

233359 

31 .458 

4.6487 

19.750 

4.4849 

1257.6 

3.5941 

3.4997 

237000 

234337 

31 .455 

4.4476 

19.620 

4,2913 

1253.6 

3.4275 

3.6575 

238000 

235315 

31 .452 

4.2541 

19.490 

4.1050 

1249.4 

3.2676 

3.8236 

239000 

236292 

31.449 

4.0677 

19.360 

3.9255 

1245.2 

3.1142 

3.9984 

240000 

237269 

31.446 

3.8884 

19.230 

3.7528 

1240.9 

2.9670 

4.1824 

241000 

238247 

31.443 

1  3.7158 

19.100 

3.5865 

1236.7 

2.8259 

4.3763 

242000  239224  31.440  3.5497 

243000  240201  31.437  3-3901 

244000  241178  31.434  3-2366 

245000  242155  31.431  3.0890 

246000  243132  31.43  2.947 

247000,  ,  244109  31.43  2.811  . 

248000  '  245085  31.42  2.680 

249000  246062  31.42  2.555  - 

250000  247039  31.42  2.434 

251000  248015  31.41  2.318 


252000  248991  31.41  2.207 

253000  249967  31.41  -2.101 

254000  250944  31 .40  --  1 .999 

255000  251920  31.40  1.901 

256000  252896  31  .to  1.807 

257000  253871  31  .to  1.718 

258000  254347  31.39  1.632 

259000  255823  31.39  1.550 

260000  256790  31.39  1 .471 

261000  257774  31.38  1.396, 


6  T  ..18.970 

3,4266  +19 

1232.4' 

2,6905  +  5 

4.5805 

18.840 

3.2728 

1228.1 

2.5608 

4.7958 

18.711 

3.1249 

1223.8 

2.4365 

5.0228 

18.581 

2.9827 

1219.5 

2.3175 

5.2622 

18.45 

2.846 

1215. 

2.203 

5.515 

18.32 

2.715 

1211. 

2.094 

5.782 

18.19 

2.589 

1206, 

1.990 

6.063 

18.O6, 

2.468 

1202. 

1.090 

6.361 

17.93 

2.351 

VI 98. 

1.794 

6.6  75 

17.80 

2.240 

1193. 

1.703 

7.008 

6  17.67 

2.133  +19 

1189- 

1,615  +  5 

7.359 

17.54  2.030  .1184,  1.532  •  ,7.731 

17.41 - 1.932  - 1180.  1.452  8.125  - 

17.28  1.837  1175.  1.376  8.542 

17.15  1.747  1171.  1.303  8.984 

17.02  1.660  1167.  1.234  9.452 

16.89  1.578  ..  -1162.  1.166  9.949 

16.76  1.498  1157-  1,-105  1.048  -  2 

-  16.63-  1.422  1153.  1.045  ‘  1r104 

16.50  1.350  1 1 46  .  9.874  +  4  I.163  ■ 


2620b0 

258749 

31.38 

1.324  -  6 

16.37 

263OOO 

259725 

31.38 

1.249 

16.31 

264000 

260700 

31  <37 

1.175 

16.31 

265000 

-261675 

3^57 

1.105 

.16,32 

266000 

262650 

31.37 

1.039 

16.32 

267000 

263625 

31-37 

9.774  •  7 

16.52 

260000 

264600 

31.36 

9.192 

16.32 

269000 

265574 

31.36 

0.645 

16.32 

270000 

266549 

31.36 

8.131 

16.32 

271000 

267524 

31.35 

7.647 

16.32 

1 .280 

+19 

1144. 

9.329  +  1 

4  1.226 

1 .209 

1142. 

8.790 

'  1.299 

1.137 

1142. 

8.268 

1.381 

1.069 

1142. 

7.776 

1 .468 

1 ,006 

1142. 

7.314 

1.561 

9^457 

+10 

1142. 

6.879 

1 ,660 

8.895 

1142. 

6.470 

1.764 

8.367 

11 42. 

6.036 

1.676 

7.869 

1142, 

5.724 

1.995 

7.402 

1142. 

5.384 

2.121 

272000 

268496 

31.35 

7.192  -  7 

16.33 

273000 

269472 

31.35 

6.764 

16.35 

274000 

270447 

31.34 

6.361 

16.33 

275000 

271421 

31.34 

5.983 

16.33 

276000 

272395 

31.34 

5.627 

16.33 

277000 

273369 

31.34 

5.292 

16.33 

278000 

274343 

31.33 

4.978 

16.34 

279000 

275317 

31.33 

4.682 

16.34 

280000 

276290 

31.33 

4.403 

16.34 

201 uOO 

*77264 

31.32 

'4.141 

Id.34 

6. 962  +1 8 

1142. 

5.064  + 

4  2.254 

6.548 

1142. 

4.763 

2.397 

6.159 

1142. 

4.430 

2.548 

5.794 

1142. 

4.214 

2.709 

5.449 

1142. 

3.964 

2.880 

5.126 

1142. 

3.728 

3.062 

4.821 

1142. 

3.507 

3-255 

4.535 

1142. 

3.299 

3.461 

4.266 

1142. 

3.103 

3.679 

4.013 

1142. 

2.919 

3.912 

UK! 


“  ACC. OF 

ALTITUDE  GRAV. 

Z,  ft  II,  ft’  &ft3ec'2 

282000  278238  31.32 

283000  279211  31.32 

284000  280184  31.32 

285000  281158  31 ,31 

286000  282131  31.31 

287000  283104  31.31 

288000  284C77  31.30 

289000  285050  31.30 

290000  286023  31.30 

291000  286995  31.29 

292000  287968  31.29 

293000  288940  31.29 

294000  289913  31.29 

295000  290885  31.28 

296000  291857  31.28 

297OOO  292830  31*28 

298000  293802  31.27 

299000  294774  31.27 

300000  295746  31.27 

302000  297689  31.26 

304000  299632  31.26 

306000  301575  31.25 

308000  503517  31.24, 

310000  305459  31.24 

312000  307401  31.23 

314000  309342  31.23 

316000  311283  31.22 

318000  313224  31.2l\ 

320000  315164  31.21 

322000  317104  31,20 

324000  319043  31.20 

326000  320982  31.19 

328000  322921  31.19 

330000  324859  ,  51. t8 

332000  326797  3I.I7 

334000  328735  -31.17 

336000  330672  31.16 

338OOO  332609  31.16 

340000  334546  31.15 

342000  336482  31,14 

344000  338418  31,14 

346000  340353  31.13 

348000  342288  31. 13 

350000  344223  31.12 

352000  346137  31. 11 

354000  348091  31.11 

356OOO  3500e5  31.10 

358000  351958  31.10 

360000  353091  31.09 

362000  355023  31.09 

364000  357756  31.06 

366000  359687  31.07 

366000  36I619  31.07 

370000  363550  31.06 

372000  365481  3L06 

374000  367411  51. 05 

376000  369341  31.04 

378000  371270  31.04 

38OOOO  3/3200  31.03 

302000  375129  31.03 


SPECIFIC 

SCALE 

NUMB 

ELI 

PART. 

COLLISION 

MEAN 

WEIGHT 

HEIGHT 

DENSITY 

SPEED. 

FR.S 

:Q.  f 

'RES  PATH 

m,lb>ft“3 

Hs,thsd  ft 

n,  ft 

-3 

V,  ft  sec" 

V  v,  sec 

-1 

L,  ft 

3.895  -  7 

16.34 

3.774 

+18 

1142. 

2.74> 

+  4 

4.158  -  2 

3.664 

16.34 

3.550 

1142, 

2.582 

4.421 

3.446 

16.34 

3.340 

1142, 

2.429 

4.700 

3.241 

16.35 

3.141 

1142. 

2.285 

4.996 

3.048 

16.33 

2.955 

1142. 

,(2. 149 

5.311 

2.867 

16.35 

2.780 

1142. 

2.022 

5.647 

2.697 

16.35 

2.615 

1142. 

1.902 

6.003 

2.537 

16.35 

2.460 

1142. 

1.789 

6.38I 

2.386 

16.35 

2.314 

1142. 

1.683 

6,784 

2.244 

16.36 

2.177 

1142. 

1.-583 

7.211 

2.111  -  7 

16.36 

2.047 

+18 

1142. 

1.489 

+  4 

7.666  -  2 

1.986 

16.36 

1.926 

1142. 

1.401 

8.149 

'  1.868 

16.36 

1.812 

1142. 

1.318 

8.663 

1.757 

16.36 

1.704 

1142. 

1.240 

9,209 

1.65a 

16.36 

1.603 

1142. 

1.166 

9.789 

1.554 

16.36 

1.506 

1142. 

1.097 

1.04-f  -  1 

1.462 

16.37 

1.419 

1142. 

1.032 

1.106 

1.375 

16.37 

1.335 

1142. 

9.709 

+  3 

1.176 

1.289 

16.43 

1.251 

1144. 

9.110 

1.254 

1.126 

16.66 

1.094 

1152. 

8.024 

1.435 

9.856  -  8 

16.90 

9.574 

+17 

:  1166. 

7.074' 

+  3 

1.639  -  1 

8.642 

17.14 

8.397 

1168. 

6.248 

1.869 

7.591 

17.38 

7.379 

1174. 

5.527 

2.127 

6.680 

17.61 

6.495 

1134. 

4.898 

2.417 

5.888 

17.85 

5.727 

1192. 

4.348;/ 

2.741 

5.199 

18.09 

5.058 

1199. 

3.865 

....A. 

3.103 

4.597 

18.33 

4.475 

1207. 

3,441 

3*508 _ 

4.072 

I8.56 

3.965 

1215. 

3.069^ 

3.959 

3.612 

18.80 

3.519 

1222, 

2.740 

4.461 

„  3.209 

19.04 

3.127 

1230.' 

21451 

5.019 

2.856  -  0 

19.28 

2.783 

+17 

1237. 

2.194 

+  3 

5.639 

-  1 

2.544  . 

19.51 

2.461 

1245, 

1.968 

6.326 

- 

2.270 

19.75 

2.214 

1252. 

1.767 

7.098 

2.0BS 

19.99 

1.979 

1260. 

1.589 

7.930 

1.815 

20.23 

1.771 

_  -  • 

1267. 

1.430 

6.860 

1.626 

20.47 

1.588 

1274. 

1.289 

9.887 

0 

1.458 

20,70 

1.424 

1282. 

1.163 

1.102 

+  0 

1.310 

20.94 

1.280 

1289. 

1.051 

1.226 

1.178 

21.18  ~ 

I.I51 

1296. 

9.507 

+  2 

1.363 

1.060 

21.42 

1.037 

13Q3. 

8.609 

" 

1.514 

9.556  -  9 

21,66 

9.347 

+16 

i>ioi 

'7.804 

+  2 

1.679 

+  0 

8.622 

21.89 

0.437 

1317. 

7.082 

1.860 

7.789 

22.13 

7.625 

1325. 

6.434 

2.059 

7.043 

22.37 

6.897 

1332. 

5.851 

2.276 

23.42 

6.039 

1362. 

5.241 

2.599 

5.400 

24.59 

5.293 

1396. 

4.707 

2.966 

4.760 

25.77 

4.667 

1429. 

4.248 

3.363 

4.220 

26.94 

4.159 

1461. 

3.852 

3.792 

3.760 

28.12 

3.689 

1492. 

3.507 

4.2,54 

3.366 

29.30 

3.3» 

1523. 

3.206 

4.750 

3.027  -9 

30.47 

2.972 

+16 

1553. 

2.941 

+  2 

5.281 

+  0 

2.732 

31.65 

2.684 

1583. 

2.706 

5.848 

2.476 

32.83 

2.433 

1612. 

2.498 

6.451 

2.251 

34.00 

2.213 

1640. 

2.313 

7.091 

2.054 

35.18 

2. CEO 

1668. 

2.147 

7.771 

1.879 

36.36 

1.849 

1696. 

1.997 

8.489 

1.724 

37.54 

1.697 

1725. 

1.863 

9.248 

1.586 

38.71 

1.562 

1749. 

1.741 

1.005 

+ 1 

1.463 

39.89 

1.441 

1776. 

1.630 

1.089 

1,353 

41.07 

1.333 

18C1. 

1.530 

1.177 
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:  cc.  o? 

ALTITUDE  GEAV.^ 
z.ft-  g,ft  sec',: 


SPECIFIC 

WEIGHT 

(0,1b;  ft'3 


SCALE  NUMBER  PART. 
HEIGHT  DENSITY  SPEED' 

H  thsdft  n,  ft’ 3  V.ftseC 


COLLI3ION  LIE.'  N  : 
FREQ.  FREE  PATH 


384000 

386000 

388000 

39OOOO 

392000 

394000 

396OOO 

398000 

400000- 

402000 

404000 

406000 

408000 

410000 

412000 

414000 

416000 

418000 

420090 

422000 

Ij.24000 

426000 

428000 

430OOO 

432000 

434000 

436000 

438OOO 

440000 

442000 


377057 

378985 

380915 

382840 

384767 

3O6694 

388620 

390346 

392472 
:  394597 

396322 

398247 

4OOI7I 

402095 

404018 

405941 

407864 

409786.. 

411708 

413630 

415551 

417472 

ii  419393 
421313 
423233 
425152 
*427071 
"428990 

430900 

432826 


30.96 

’)0,o6 

30.95 

30.95 

■30.94 

30.93 

30.95 

30.92 

30.92 

30,91 


6.453  -10 

6.C88 

5.751 

5.439  ". 

5.150 

4.881 

4.631 

4.398 

4.I81 

3.979 


42.25 

45.43 

44.61 

45.79 

46.97 

48.15 

49.33 

50.51 

51.69 
52.87 

54.05 

55.23 

56.41 

57.59 

58.77 

59.96 

61.14 

62.32 

63.50 

64.69 


1.236  *16 

1.148 
1.068  ■ 
9.960  +15 
9.304 

8.706  ■ 

8.159 

7.659 

7.200 

6.778 

6.389  +15 
6.030 
5.699 
5.592 
5.107 

4.843 

4.597 

4.368 

4.154 

5.955  V 


1827. 

1852.'. 

1877. 

1901. 

1925. 

1949. 

1975. 

1996. 

2019. 

2042. 


444000 

446000 

448000 

490000 

45,2000 

454000 

456OOO 

458COO 

460000 

462000 

464000 

466000 

468000 

470000 

4.72  OOG 

474000 

476006 

470000 

400000 

482000 


434744  30.85 
43666.I  30.84 
430578  30.63 
440495  30785 
442411  30.82 
'444327  30.82 
446242  30.81 
448157  30.81 
450072  30.80 
451987  30.79 

453901  ,  30.79 
455814  30.78- 
457728  30.78 
459641  30.77 
461 555  50. 1 1 
463466  30.76: 
465377  30.7  V 
467209  30.75 
469200  50.74 
471111  30.74 


r  5.789  - 
3.612 
3.446 

3.006 

2.877 

2.755 

2.640 

2.532 

2.429 

2.332 

27241 

2.154' 

2.072 

1.994 

1.920 

I.85O- 

1.783. 

1,719 


-10  65.8? 

67.05- 
68.24 
69.42 
70.60 
71.79 
72.97 
-7M6- 
75.34 
76.53 

-10  77.7,1 

78.90 
80T08~ 

.-'^~8V.27“ 

.1  82.46 

63.64 
84.83 

>1  66.02 

II  /87.20 

Ii  /  88.39 


3.788  +15  2277. 


3.594 

3.430 

3.277 

3.132 

2.997 
2.869 
2.749 — 
2,636 
2.529 

2 ,42 8J  +15 
2.332 

2.241 - " 

2.156 - 

2.C75 

1.997  - 

1.924 

1.855  ... 

1.789 

1.726 


V  ,..pec 

1.438  +  2 
1.354 
1.277 
1.207 
1.141 
1.081 
1.026 

9.740  +  1 
9.262 
8.817 

8.403  +  1 
8.017  " 
7.656 

7.318 

7,002 

6.705 

6.427 

6.163 
5.918 
5.686 

.  5.466  +  1 
-5.259 
-  5.063 
4.878 
4.703 
4.536 
4.378 

_ 4.228 

4.066 

3.950 

'  3.821  +  1 

3.698 

3.581 

3t469 

3.362 

3.260 

3.163 
3,070 
2.980 

:  2.895 


2650. 


95.52 

96.71 

97.90 
99.08  .. 

100.3 


I.6O9 

2667. 

2.735 

1.555 

2685. 

2.-659 

1.503 

27C6. 

2.567 

1.453 

2718= 

2.517 

1.406 

2735. 

2.451 

1.361 

2752. 

2.387 

1.318 

2769. 

2.325 

1.277 

2785. 

2,266 

1.237 

28ce. 

2,206 

1.270  +  1 

1.368 
1.469 

1.576 
1.637 
1 .803 
1.924 
2.049 
2.180 
2.316 

2.457  +  1 

2.603 

2.754 

2.911 

3.073 

3.241 

3.414 

3.594 

3.778 

3.969 

4.165  +  1 

4.368 

4.576 
4.790 
5.011 
5.237 
5.470 
5.710  , 
5.955 
6.207 

6.466  +  1 
6.731 

— 7,002 - 

7.281 
7.566 
7.958 
8.156  ^ 

8.462 


9.421 
9.754 
1,010 
1,044 
1 JO0O 

1#H6 

1.153 

1.191 

1.220 


484000 

473022 

30.73 

1.1O7  *10 

101.5 

486000 

474932 

30.75 

1.151 

ice. 7 

488000 

476841 

30.72 

1.116 

103.8 

490000 

478751 

30.71 

1.082 

105.0 

492000 

480660 

30.71 

1.050 

106.2 

494000 

482569 

30.70 

1.019 

107.4 

496000 

484477 

30.70 

Q.flQ1)  -11 

108.6 

498OOO 

486305 

30.69 

9.610 

109.8 

500000 

483292 

30.60 

9.336 

111.0 

502000 

490200 

30.68 

9.073 

112.2 

1.199 

+15 

2818, 

2.153  +  1 

1.309  +2 

1.163 

2834. 

2.100 

1.349 

1.129 

2850. 

2.049 

1.391 

1.095 

1 

28 66. 

2,000 

1,433 

1.063 

2882. 

1 .953 

1.476 

1.035 

2898. 

1.907 

1.520 

1.003 

2914. 

1.862 

1.564 

9.750 

+14 

2929, 

1.820  . 

1.610 

9.478 

2945. 

1.778 

1 .656 

9.217 

2960. 

1.738 

1.703 

1 01 


ALTITUDE 

ACC.  OF 
GRAV. 

SPECIFIC 

WEIGHT 

SCALE 

HEIGHT 

NUMBER 

DENSITY 

PART. 

SPEED 

COLLISION 

FREQ. 

"  UE/.N 
FREE  PATH 

Z,ft 

II, ft' 

g,  ft  sec’2 

00,  lb;  ft' 3 

II s,  thsd  ft' 

,.-3 

n,ft 

V,  ft  sec' 

1  v, sec'1 

L,  ft 

504000 

492107 

30.6? 

8.819  i-ll 

113.4 

8.965  +14 

2976. 

i.700  +  1 

1.751  +  2 

506000 

494013 

30.67 

8.776 

114.6 

8.723 

299L 

1.662 

1.799 

506000 

495919 

30.66 

8.341 

115.8 

8.491 

3006. 

1.626 

1.849 

510000 

497825 

'  30.66 

8.116 

117.0 

8.266 

3®2. 

1.591 

1.Q99 

512000 

499731 

30.65 

7.896 

118,;1 

a.  050 

3037. 

1.558 

1.950 

514000 

501636 

30.64 

7.689 

119.3 

7.842 

3052, 

1.525 

2.001 

516000 

503540 

30,64 

7.487 

47.292 

120.5 

7.641 

3067. 

1.493 

£.054 

519000 

505445 

30.63 

121.7 

7.448 

3081. 

1.462 

2.107 

520000  ■: 

507549 

:  30.63 

7.104 

:  122.9 

7.261 

3096. 

1.432 

2.162 

522000 

509255 

30.62 

•6.923- 

124.1 

7.061 

3111. 

1.4® 

2.217 

524000 

511156 

30.62 

6.747  -11 

125.3 

6.90?  +14 

3126. 

1.375  +  1 

2.272  +  2 

526000 

5I5059 

30.61 

6.578 

126.5 

6.739 

3140. 

1.348 

2.329 

528000 

514961 

30,60  - 

6.415 

127,7 

6.577 

3155. 

1.322 

2.387 

530000 

516864 

30.60  ■ 

6.257 

3128.9 

6.420 

3169. 

1.296 

2.445 

532000 

518766 

30.59 

6.105 

if  130. 1 

6.268 

3183. 

1.271 

2.504 

534000 

520667 

30.59 

5.957 

!:  131.5 

6.121 

3198. 

1 .247 

2.564 

536000 

522568 

3.O.58  ,,  - 

5.815 

i  152.5 

5.980 

3212. 

1.224 

2.625 

536OOO 

524469 

,30.58  , 

5.677 

i  133.7 

'5.842 

3226. 

1.201 

2.687 

540000 

526376 

30.57 ,  ,r 

5.561 

if  134.4' 

1!  5.T28 

3255. 

1.181 

2.740 

542000 

528270 

30.56 

,5.455 

1  155,0 

5.623 

324S. 

1.161 

2.791 

544000 

550170 

30.56 

5.350  -11 

135.6 

5.520  +14 

3249. 

1.143  +  1 

2.843,1  +  2 
2.896  ■■ 

546000 

552069 

30.55 

5.249 

136.3 

5.420 

3256. 

1.124 

548000 

555968 

30.55 

5.149 

136.9 

5*321 

3263. 

1.106 

2.949- 

3.004! 

550000 

535867 

30.54 

5.O52 

137.5 

5.226  ' 

5270. 

1.089 

552000 

537765 

30.54 

4/957 

138.1 

5.132  V"  ■ 

3277. 

1.071 

3.058  " 

554000 

539663 

30.53 

4.865 

138.7 

5.041. 

3284. 

1.055 

3.114 

556000 

541561 

30.52 

4.774 

139.3 

‘  4.951  ■ 

3291. 

1.038 

3.170 

558000 

543458 

30.52 

4.686 

139.9 

4.864 

3298. 

1.022 

3.227 

56OOOO 

545355 

30.51 

4.599 

140.5 

4.779  " 
4.695  . 

3304, 

1.006 

3.205 

562000 

$47252 

30.51 

4.515 

141.1 

3311. 

9.906  +  0 

.3.343 

564000 

549148 

30.50 

4'.  432  -11 

141.8 

4.6l4,  +14 

3318. 

9.754  +0 

3.402  +  2 

566OOO 

551044 

30.50 

4.351  - 

146,4 

4.554  -£! 

3325. 

9.605 

3.462 

568000 

552939  30.49 

4.272 

-  143.0  " 

4.M6:, . 

3332. 

_  9.460 

3.522 

570000  554834  30.48 

4.195 . 

143.6 

4.580-  ,  ■ 

3339.' 

9.317 

3.583  .  1 

572000 

556729 

30.48 

4.120 

,  144.2  ■ 

4.306 

3346. 

9.178  : 

3.545  r 

574000 

558624 

30.47 

4.050 

144.7  ,  . 

4.25,7  -  .. 

3351. 

9.045 

3.705 

576000 

560518 

30,47 

3.985 

145.0 

,4.174 

3354. 

8.920  '  , 

3.760  -I 

5780*50 

562411 

30.46 

3.922 

145.3 

4.112 

3337. 

"  8.796 

3.817 . ,t”" 

580000 

564305 

30.46 

3.860  -V.. 

145.6 

4.051  . 

336if. 

8.675 

3.874 

582000  ■ 

566198 

30.45 

M99  V  ■ 

•  ■  v  u 

146.0 

3.992 

3364k 

8.556 

3.932  .. 

584000 

568091 

50,44  " 

■3.739  -11 

.  146.3 

3.933  +14 

■:  3368. 

\  8.439  +  0 

3.990  +  2 

586000 

569983 

30.44 

3.681  • 

\ 146.6 

3.676 

3371. 

\  8.325 

4.049, 

588000 

571875 

30.43 

3.623 

■146.9 

3.820 

3374. 

\8.212 

4.109 

590000 

573767 

30.43 

3.566 

147.2 

3.764  -  , 

.  5378. 

£?.101 

4.170 

592000 

575653 

30.42 

3.5'i 

147.6 

3.710 

3381. 

7x992 

4.231 

594000 

5T7549 

30.42 

3.456 

147,9 

3.657 

3384, 

7.884 

4.293 

596OOO 

579439 

30. 4l 

3.402 

148.2 

3.604 

3388. 

7,779 

4.355 

598OOO 

581330 

30.41 

3.34? 

148.5 

3.553 

3391. 

7.676 

4.4l8 

600000 

583219 

30.40 

3.297 

148.8 

3.5CE 

3394. 

7.574 

4.482 

6  OS  000 

585109 

■  30.59 

5.246 

149.2 

3.453 

3398. 

7.474 

4,546 

604000 

586998 

30.39 

3.196  -11 

149.5 

3.4o4  +14 

3401. 

7.376  +  0 

4,611  +2 

606000 

586687 

30.38 

3.147 

149.8 

3.356 

3  404. 

7.279 

4.677 

606  000 

590775 

30.38 

3.C99 

150.1  ‘ 

5.309 

3403. 

7.154 

4.743 

610000 

592663 

30.37 

3.0$1 

150.4 

3.263 

3411. 

7.091 

4,810. 

612000 

594551 

50.37 

3.00$ 

150,8 

3.217 

3414. 

6.999 

4.878 

614000 

596439 

30.36 

2.959 

151.1 

3.173 

?4l8. 

6.909 

4.947 

616000 

598326 

30.35 

2.914 

151.4 

3.129 

3421. 

6.020 

5.016 

618000 

6ocei2 

30.35 

2.870 

151.7 

3.066 

3424. 

6.732 

5.087 

620000 

6C8099 

30.34  ■ 

2.826 

152.1 

3.043 

3428. 

6.645 

5.158 

622000 

603935 

30.34 

2.783 

152.4 

3.001 

3431. 

6,560 

5.230 

105 


ACC.  OF  SPECIFIC  SCALE 

ALTITUDE  GRAV.  WEIQHT  HEIGHT 

Z,  ft  II.  ft'  g,  ft  sec-2  co,Ib;  ft*3  II  ,  thsd  ft 

624000  605670  30.33  2.741  -11  152.7 

626000  607756  30.33  2.700  I53.O 

628000  609641  30.32  2.659  ,  1 53*3 

630000  611525  30.31  2.619  1  53.7 

632000  6 13409  30.31  2.500  .  154.0. 

634000  615293  30.30  2.542  ij  154.3 

636000  617177  30.30  2.504  !  154.6 

638OOO  619060  30.29  2.466  I54.9 

640000  620943  30.29  2.430  I55.3 

642000  622825  30.28  2.394  155.6 

644000  624707  30J28  2.358  -11  155.9 

646000  626589  50t'27  2.324  :  156,2 

648000  628471  30i26  2.289  156.6 

650000  630352  30; 26  2.256  I56.9 

652000  632232  30(25  2.223  .  ”157.2 

654000  6341,13  30.25  2.190  ,  157.5 

656000  635993  30.24  2.150  157.6 

658OOO  637873  30.24  2,126  1  58.2 

660000  639752  30.23  2.095  158.5 

662000  641631  30.22  2.065  158.8 


NUMBER  PART. 
DENSITY  SPEED 

n,ft*3  V, ft  sec'* 


COLLISION 
•"  FREQ, 

v, sec*1 


MEAN 
FREE  PAT! 

L,  ft 


2.960 

+  U 

3434. 

6.476  +  0 

5.305  +  2 

2.919 

3438. 

6.394 

5.376 

2.880 

3441. 

6.313 

5.451 

2.840 

- 

3444. 

6.233 

5.526 

2.802 

3447. 

6.154 

5.60B 

2.764 

3451. 

6.076 

5.679 

2.726 

3454. 

5.999 

5.757 

2.689 

3457. 

5'.  924 

5.836 

2.653 

3460. 

'5.850 

5.916 

2.618 

5464. 

5*776 

5.996 

2.532 

+14 

3467. 

5.704  +  0 

6.O78  +  2 

2.548 

3470, 

5.633 

6.160 

2.514 

3473. 

5.563 

6.243 

2.480 

3477. 

5.494 

6.328 

2.447 

3480. 

5.426 

6.413 

2.415 

3483. 

5.359 

6.499 

2.383' 

3486.. 

5.293 

6.586 

2.352 

5490. 

5.228 

6.674 

2.321 

3493. 

5.164 

6.764 

2.290 

5496. 

5.101  .  -• 

6.854 

664000  643510  30.22 

666000  645388  30.21 

668000  647266  30.21 

.  670000  649143  30.20 

,672000  651021  30.20 

1 674000  652897  30.19 

i  676OOO  654774  30.19 

678000  656650  30. 18 

680000  658526  30.17 

682000  660402  3 0.1 7 


2.035  -11 
2.006 


1.977 

1.948 

1.920 

1.893 

I.865 

1.839 

1.814 

1.789 


159.1 

159.5 
159.8 

160.1 

160.4 

160.7 

161.1 

161.4 

161.6 

161.8 


2.260 
2.231 
2.201 
2.173 
-  2.144 
2.117 
2.089 
2.063 
2.037 
2.012 


+14  3499. 

5.039  +  0 

,6.945  +2 

3503. 

4.9,77 

7.037 

3506. 

4.917 

7.130 

-3509. 

4.857 

7.224 

3512. 

3515. 

tw-.. 

7.319 

7.415 

..  .  3519. 

4.684 

7.512 

3522. 

4.628 

7,610 

3584. 

4.573 

7.705 

3526., 

4.520 

7.801  • 

684000  662277  30.16  1.764 

686000  664151  30.16  ,1.740 

688000  666026  30715  1,716 

690000  667900  30,15  1.693 

692000  669774  30. 14  1 .670 

694000  671647-.30.13  1.647 

696000  .  673520  30.13  1.625 

698000  675393  30.12  T.603 

700000  677265  30.12  "  1.581 

702000  679137  30.11  1.560 


11  162.1  1.987  +14 


162.3 
162.5 
162.8 
163.0 

163.2 
16%5 
163.7 
163.9 

164.2 


1.963 

1.939 

1.915 

1.891 

1.868 

1.846 

1.823 

1.801 

1.779 


3530. 

3533. 

3535* 

3537. 

3339.- 

3542; 

3544. 

3546. 

3548. 


4.467 

4,415 

4.363 

4.313 

4.265 

4.213 

4.164 

4.116 

4.069 

4.022 


+  6 


-7.898 
7.997 
8.096 
,  8.197 
8.298 

8.401 

8.505 

8.609 

Ul 


+  2 


704000  681009  30.11  I.539 

706000  602880  30.10  1,518 

700000  634-  »  30.IO  1.497 

71 0000  686^22  30.09  1.4  (f 

712000  688492  30.06  1.457 

714000  690362  30.06  1,438 

716000  692232  30.07  1 .419 

718000  694101  30,07  1.400 

720000  695970  30.06  1.381 

722000  697838  30.06  I.362 


11  164.4  1.757  +14 

164.7  1,736 

164.9  r;  1.715 

165.1  ij  1.694  .  -■ 

165.4  ,1.674-  - 

165.6  ‘  1.654"  ■■ 

165.8  1.634 

166.1  1.614 

166.3  1.595 

166.5  1.576 


-355O* 

3.975  +0 

8.931 

3553  i 

3.930 

9.040 

3555  i 

3.885 

9.151 

3557i  . 

3.840 

9.263 

3559. 

3.796  ... 

9.376 

3561. 

3-753 

9.490 

3564. 

3.710 

9.606 

3566. 

:  5.668 

9.722 

3568. 

3.626 

9.840 

3570. 

3.585 

9.959 

'724000  699707  30,05  1.344 

726000  701574  30.05  1.326 

728000  703442  30.04  1,309 

730000  705309  30.03  1.291 

732000  707176  30.03  1.274 

734000  70qo4s  30.02  I.257 

736000  710909  30.®  1.241 

738000  712774  3  0.01  1.224 

740000  714640  30. 01  1.206 

742000  716505  30.00  1.192 


-11  166,8 

1.557  +14 

167.0 

1.539 

167.2 

1.520 

167.5 

1.502 

167.7 

1,484 

168.0 

1.467 

168.2 

1.449 

168.4 

1.452 

163.7 

1.415 

163.9 

1.399 

3572. 

3.544  +  0 

1.006 

3575. 

3.504 

1,020 

3577. 

3.464 

1 .032 

3579. 

3.425 

1.04? 

3581. 

3.387 

1.057 

3583. 

3.349 

1.070 

3586. 

3.311 

1.003 

3508. 

3.274 

1.096 

3590. 

3.237 

1.109 

3592. 

3.201 

1.122 

100 


ACC. OF 

SPECIFIC 

SCALE 

NUMBER 

PART. 

COLLISION 

MEAN 

ALTITUDE 

GRAV. 

WEIGHT 

HEIGHT 

DENSITY 

SPEED 

FREQ. 

FREE  PAT’. 

Z,ft 

II,. ft’  1 

g,£t  sec  2 

co,lb;’ft"3 

Hg.thsd  ft 

n,  ft'3  ; 

V,  ft  sec' 

^  v ,  sec'  * 

L,  ft 

744000 

718370 

30.00 

1.177  -11 

169.1 

1.382  +14 

3594. 

3.165 

+  0 

1.136 

+  3 

746000 

720234 

29.99 

1.161 

169.4 

1.366 

3596. 

3.130 

1.149 

748000 

722098 

29.98 

1.146 

169.6 

1.350 

3599. 

3.095 

I.I63 

750000 

723962 

29.98 

1.131 

169.8 

1.334 

3601. 

3.060 

1.177 

75EOOO 

725825 

29.97 

1.116 

170.1 

1.318 

3603. 

3.026 

1.191 

754000 

727688 

29.97 

1.102 

170.3 

1.305 

3605. 

2.993 

1.205 

756000 

729551 

29.96 

1.067 

170.6 

1.288 

3607. 

2,960 

1.219 

758000 

731413 

29.96 

1.073 

170.8 

1.273 

3610. 

2.927 

1.233 

760000 

733275 

29.95 

1.059 

171.0 

1.258 

3612. 

2.895 

1.248 

762000 

735137 

29.95 

1.045 

171.3 

1 .243 

5614. 

2.863 

1.262 

764000 

736998 

29.94 

1.032  -11 

171.5 

1.229  +14 

3616. 

2.851 

+  0 

1.277 

+  3 

766000 

738859 

29.93 

1.019 

171.7 

1.215 

3618. 

2,800 

1.292 

768000 

740719 

29.93 

1.005 

172.0 

1.201 

3620. 

2.769 

1.307- 

770000 

742580 

29.92 

9.924  -12 

172.2 

1.187 

3622. 

2.739 

1.323 

772000 

744440 

29.92 

9.796 

V'1.4 

1.173 

3625. 

2.709 

1.330 

774000 

746299 

29.91 

9.670 

172.7 

1.159 

3627. 

2.679 

1.354 

776000 

748158 

29.91 

9.545 

172.9 

1,146 

3629. 

2.650 

1.370 

778000 

750017 

29.90 

9.423 

173.2 

1.133 

3631. 

2.621 

1.385 

780000 

751376 

29.90 

9.302 

173.4 

1.120 

3633. 

2.592 

1.40G 

702000 

753734 

29.89 

9.183 

173.6 

1.107 

3635. 

2.564 

1.418 

784000 

755592 

29.88 

9.065  -12 

173.9 

1.094  +14 

.3638, 

2.536 

+  0 

1.434 

+  3 

786000 

757449 

29.86 

8.949 

174.1 

1.082 

5640. 

2.509 

1.451 

788000 

759307 

29.87 

8.835 

174.3 

1.069  • 

3642. 

2.481 

1.468 

790000 

761163 

29.87 

8.723 

174.6 

1.057 

3644. 

2.454 

1.485 

792000 

763020 

29.86 

8.612 

174.8 

1.045 

3646. 

2.428 

i.5oe 

794000 

764876 

29.86 

8.502 

175.1 

1.033 

5648. 

2.402 

1.519 

796000 

766732 

29.85 

8.394 

175.3  ' 

i.oee 

5650. 

2.376 

1.536 

798000 

768587 

29.85 

8.288 

175-5 

1.010 

3652. 

2.350 

1.554 

800000 

770442 

29.84 

8.183 

175.8 

9.935  +13  “ 

3655. 

2.325 

_ 

1.572 

805000 

775079 

29.83 

7.927 

176.4 

9.705 

5660. 

2.265 

1.617 

810000 

779713 

29.81 

7.680  -12 

177.0 

9*434  +15 

3665. 

2.205 

+  0 

1.664 

+  3 

815000 

784345 

29.80 

7.441 

177.5 

9.171 

3671. 

2.145 

1 .7J_1 

820000 

788975 

29.79 

7.211 

178.1 

8,916 

367 6. 

2.008 

1.760  ; 

n 

825000 

793604- 

29.77 

6.988 

178  i'J 

8.669 

3681. 

2.055 

■■ 

1,810 

85OOOO 

798228 

29.76 

6.773 

179.3 

8.430 

3686. 

1.980 

1.862 

855000 

802851 

29.74 

6.566 

179.9 

8.198 

3692. 

?  1.928 

1.915 

840000 

807473 

29.73 

6.365 

180.5 

7.973 

3697/ 

-1.878 

1.969 

845000 

812092 

29.72 

6.171 

181.1 

7.755 

3702. 

1.829 

2.024 

850000 

816709 

29.70 

5.964  -./ 

181.7 

7.544 

3707. 

1.782 

2.081 

855000 

821324 

29.69 

5.8ce 

182.3 

7.339 

3713. 

1.736. 

2.139 

860000 

825936 

29.68 

5.627  -12 

182,9 

7.140  +13 

3718. 

1.691 

+  0 

2.198 

+  3 

865OOO 

830547 

29.66 

5.458 

103.5 

6.947 

5723. 

1.648 

1  ■ 

2.259 

870000 

835156 

29.65 

5.294 

184,1 

6.760 

3728. 

1.606 

2.322 

875000 

830762 

29.63 

5.136 

184.7 

6.378 

3733. 

1.565 

2.386 

880000 

844366 

29.62 

4.983 

,185.3 

6.402 

3i?9. 

1.525 

£.452 

885000 

848969 

29.61 

4.835 

185.9 

6.231 

3744. 

1.486 

2.519 

890000 

853569 

29.59 

4.692 

186.5 

6.065 

5749. 

1.449 

2.588 

895000 

858I67 

29.58 

4.553 

187.1 

5.904 

3754. 

1 .1+12 

2.658 

900000 

862762 

29.57 

4.419 

187.7 

5.748 

3759. 

1.377 

2.731 

905000 

867356 

29.55 

4.289 

188.3 

5.596 

3764. 

1.342 

2.805 

910000 

871948 

29.54 

4.164  -12 

188„9 

5.449  +13 

3769. 

1.306 

+  0 

2.881 

+  3 

915000 

876537 

29.53 

4.043 

189.5 

5.306 

3774. 

1.276 

2.958 

920000 

881125 

29.51 

3.925 

190.1 

5.167 

3780. 

1.244 

3.050 

<>2  5000 

8857IO 

29.50 

3.811 

190.7 

5.032 

3785. 

1.213 

3.119 

930000 

890293 

29.49 

3.701 

191.3 

4.901 

3790, 

1.183 

3.203 

955000 

894874 

29.47 

3.595 

191.9 

4.773 

3795. 

1.154 

3.288 

940000 

899453 

29.46 

3.491 

192.5 

4.650 

38CO. 

1.126 

5.376 

945000 

904030 

29.44 

3.391 

193.1 

4.530 

3805. 

1.098 

3.465 

950000 

906605 

29.43 

3.294 

193.7 

4,413 

5310. 

1.071 

3.557 

9550CO 

913177 

29.42 

3.201 

194.3 

4.300 

3815. 

1.045 

3.651 

107 


/cc.o? 

ALTITUDE  “ta‘.V. 


A,  ft'  g, ft  sec' 


960OOO 

965OOO 

970000 

975OOO 

980000 

985OOO 

990000 

995000 

1000000 

1005000 

1010000 
1015000 
1  oeoooo 
1025000 
1030000 

1035000 

1040000 

1045000  " 

1050000 

1055000 

1 060000 
1065000 
1 070000 
1075000 
.  1 080000 
1085000 
1 090000 
1095000 
1100000 

11050Q0 

1110000, 

1115000 

-,1120000 

1125000 

1130000 

1135000 

1140000 

1145000 

1150000 

1155000 

1160000 
1165000 
1170000 
117=;  000 
1 180000 
1185000 
1190000 
1195000 
1200000 
1205000 

1210000 
1215GCG 
1220000 
1225000 
1230000 
1235000 
124 0000 
1945000 
1250000 

12550'X) 


91771+8 

922316 

926883 

931447 

936009 

940569 

945127 

949683 

954237 

958789 

963339 

967886 
972432 
976975 
981517 
986056 
990593 
"  995128 
999661 
1004192 

1008721 

1013248 

1017773 

1 022296 

1026816 

1031335 

1035851 

1 040366 

1044878 

1049389 


29.40 

2909 

29.38 

29.36 

29.35 

29.34 

29.32 

29.31 

29.30 

29.28 

29.27 

29.26 

29.24 

29.23 

29.22 

29.20 

29.19 

29.18 

29.16 

29.15 

29.14 

29.12 

29.11 

29.10 

1  29.08 

1  29.07 
’29.06 
i  29.04 
i  29.03 
I  29.02 


3.110 

5.022 
2.937 
2.854 
2.774 
2.697 
2.621 
2. 548 
2.478 
2.409 

2.343 

2.279 

2.216 

2.156 

2.097 

2.040 

1.965 

1.931 

1.879 

1.829 


NIC  ’■  SC  ALA 

NUM33R 

PART. 

NT  31  SIGHT 

D  ENo'ITY 

SPEED 

rt“  ^  II  .  tiiscl  ft 
a 

3 

11,  ft 

V,  ft  sec 

-ip  194.9 

4.189  +13 

3820. 

195.5 

4.062 

3825. 

196.1 

3.978 

3830. 

196.7 

3.877 

3835. 

197.3 

3.779 

3840. 

197.9 

3.683 

3845. 

198.5 

3.590 

3850. 

199.1 

3.500 

3855. 

199.7 

3.412 

3860. 

200.3 

3.327 

3865. 

COLLISION 
7IUQ.  ■ 

v,sec'\ 


,1053897,; 

1058403 

1062909- 

1067410 

1071910 

1076408 
.  1080904 

IO65398 

IO89890 

1 094380 

1390860 

1105353 

1107837 

1112519 

11*6799 

1121276 

1125752 

1130226 

1134697 

1139167 

7 1 4’.6f-4 
1148100 
1  11 52 567 

1  1157025 
1  1161484 
1  1165941 

)  1  1  fU'r/f 

!  1174850 

>  1 17  >'0C 
)  IV1'  '7r>1 


29.00 

28.99 

-28.-98,,- 

28.96 

28.95 

28>94 

28.92' 

20.91 

28.90 

20.89 

28.87 

28.86 

28.85 

28.83 

20.82 

28.81 

28.79 

28.78 

28.77 

28.75 


1.363 
1..327 
1 ,293 
1  ie6o 
1.227 
1.;196 
1.165 
1.135 

.  1 07 

’.1.078 


8.165 

7.964 

7.769 

7.579 

7.394 

7.214 

7.C39 

6.869 

6.10' 

6.542 


200.9 

201.5 

202.1 

202.7 

203.3 

203.9 

204.5 
205.2 

205.8 

206.4 

207.0 

207.6 
208.2 
208.8 

209.4 
210. 0 
210.6 
211.2 
211.8 

212.4 

213.0 

213.7 

214.3 

214.9 

215.5 
216.1 

216.7 

217.5 

217.9 

218.5 

219.2 

219.8 

220.4 
221.0 
sal  .6 

222.2 

222.8 

223.4 

224.1 

224.7 

225.3 
225.9 

226.5 

227.1 

227.7 

228.4 


3.244  +13 
3.163 
3.084 
3.OO8 
2.934 
2.861 
2.791 
2.722 
2.656 
2.591 

2.528  +13 
2.466 
2.407 
2.349 
•  2.292 
2.237 
3.183 
2.131 
2.080 
2.030 

1.982  +13 
1.935 
1 .809 
1.845 
1,801 
1.759 
1.718  J 
1.678 
1.639 
1,601 

1.565  +13 

1.527 

1.492 

1.458 

i  .424 

1.391 

1.360 

1.329 

1.298 

1.269 

1.240  +13 
1.212 
1.105 
1.150 
1.152 
1.107 
1.002 
1 .050 
1 .05  4 
1 .011 


3967. 

3972. 

J5976. 

my 

3986. 

3991. 

3995. 

4000. 

4005. 

4009. 


7.997 

7.806 

7.624 

7.444 

7.269 

7.099 

6.933 

6.772 

6.614 

6.461 

■I 

6.311 

6.166 

6.ce4 

5.885 

5.750 

5.619 

5.491 

5.366 

5.244 

5.125 

5.010 

4.897 

4.787 

“4.679 

4.575 

4.472 

4.373' 

4.276 

4.181 

4.088 


3.209 

3.139 

3.072 

3.006 

2.942 

2.879 

2.818 

2.753 

2.700 

,2.643 


M2  AN 
TIES  PATH 


3.747  +  3. 
3.84? 

3.945 

4.048 

4.154 

4.261 

4.372 

4.485 
4.600 
4,718 

4.839  +  3 

4.962 

5.089 

5.218 

5.350 

5.486 
5.624 
5.765 
5.910 

6.058 

6.209  +  3 
6.364 
6.522 
6.683 

6.848 

7.017 

7.190 

7.366 

7.546 

7.730 

7.918  +  3 

'  8.111 

8.307 - 

8.508 — - 

8.713 

8.922 

9.136 

9.355 
9.578 
9.806 

1,004  +  4 
1.028 
1.052 
1.077 
Linp 
1.128 
1.154 
1.101 
1.209 
1.237 

1.266  +  4 

1.295 

1.325 

1.355 
1 . 307 
1.419 
1.451 
1.484 
1.510 
1.552 


lo.; 


i 

\CC  .  OF 

SPECIFIC 

3CAL3 

NUMOSR 

PART, 

COLLISION 

MS  AN 

ALTITUD3 

GRAV. 

W  FIGHT 

sight 

DSNSITY 

SP3SD 

FRSQ. 

FRGS  pat: 

Z,ft 

h  ,  ft' 

2 

g,  ft  sec 

to ,1b-  ft-3 

II  ,thscl  ft 
s 

n,  ft" 

3  .. 

V,ft  sec" 

1  v.sec"1 

L,  ft 

1260000 

1188198 

28.61 

6085  -13 

231.4 

9.888 

+12 

4106. 

2.587  -  1 

1.587  +4 

1265000 

1192644 

28.60 

6,232 

232.1 

9.669 

4111. 

2.533 

1.623 

127OOOO 

1197007 

28.59 

6.083 

232.7 

9.456 

4115. 

2.479 

1.660 

1275000 

1201528 

28.57 

5.938 

233.3 

9.248 

4120. 

2.428 

1.697 

1280000 

1205967 

28. 56 

5-797 

233.9 

9.045 

4125. 

2.377 

1.735 

1285000 

1210405 

28.55 

5.660 

234.5 

8.847 

4129. 

2027/ 

1.774 

1290000 

1214840 

28.53 

5.526 

235.1 

8.653 

404. 

2.2,79 

1.814 

1295000 

1219273 

28.52 

5.396 

235.8 

8.465 

4138. 

2.232 

'1.854 

1500000 

1223704 

28.51 

5.269 

236.4 

8.280 

4143. 

2.185 

1.896 

1505000 

1228134 

.28.50 

5-145 

237.0 

8.101 

4147, 

2.140 

1.938 

1510000 

1232561 

28.48 

5.025  -13 

237.6 

7.925 

+12 

401. 

2.096  -  1 

1.980  +  4 

1515000 

1236936 

28.47 

4.907 

238.2 

7.754 

4156. 

2.053 

2.024 

1520000 

1241410 

28.46 

4.793 

238.9 

7.587 

4160, 

2.011 

2.069 

1525000 

1245831 

■  28.44 

4.682 

1 239.5 

7.424 

4165. 

1.970 

2.114 

1550000 

12  50250 

28.43 

4.573 

240.1 

7.264 

4169. 

1.930 

2.161 

1555000 

125466? 

28.42 

4.468 

240.7 

7.109 

4174.1 

1.890 

2.208 

1540000 

1259005 

28.41 

4065 

2410 

6.957 

4178. 

1.852 

2.256 

1545000 

1263496 

28.39 

4.264 

242.0 

6.808 

4183. 

1.814 

2005 

1550000 

1267907 

2808 

4.167 

242.6 

6.663 

4187. 

1.778 

2055 

1555000 

1272317 

2807 

4,071 

243.2 

6.522 

4191. 

1.742 

2.407 

1560000 

1276724 

28.35 

3.978  -13 

243.8 

6.384 

+12 

4196. 

1.707  -  1 

2.459  +  4 

1565000 

1570000 

1281129 

1285535 

1289934 

2804 

2803 

3.888 

3.799 

244.5 

245.1 

6.249 

6.117 

4200. 

4205. 

I.672 

1.639 

2.512 

2.566 

1575000 

2802 

3.713 

245.7 

5.988 

4209. 

1.606 

2.621 

1580000 

1294334 

2800 

3.629 

2460 

5.863 

4213. 

1.574 

2.677 

1585000 

1298731 

28.29 

88 

246.9 

5.740 

4218. 

1.542 

2.735 

1590000 

1303126 

28.28 

247.6 

5.620 

4222. 

1.512 

2.793 

1595000 

1307520 

28.26 

3090 

248.2 

5.503 

4227. 

1.482 

2.052  . 

1400000 

1311911 

28.25 

3.314 

248.8 

5088 

4231. 

1.452 

2.913 

1405000 

1316301 

28.24 

3.240 

249.4 

5.276 

4235. 

1.424 

2.975 

1410000 

1320688  28.23 

3.168  -13 

250.1 

5.167 

+12 

4240. 

1096  -  1 

3.058  +  4 

1415000 

1325074 

28.21 

3.090 

250.7 

5.060 

.  -  . 

4244 _ 

1068  _ _ 

__3.ioe 

1420000 

1329458 

28.20 

3.029 

251.3 

4.956 

4248. 

1.341 

3.167 

1425000 

1333839 

28.19 

2.962 

251.9  . 

4.854 

4253. 

1015 

3.234 

1450000 

1338219 

28.18 

2.897 

252.6  " 

4.754 

w 

4257. 

1.289 

3002 

1455000 

1342597 

28.16 

2,833 

253.2 

4.656 

4261, 

1.264", 

3.371 

1440000 

1346972 

28.15 

2,771 

253.3 

4.561 

4266. 

1.240' 

3.441 

1445000 

1351346 

28.14 

2.710 

254.4 

4.468' 

4270. 

1.215 

3.513 

1450000 

1355718 

28.13 

2.651 

255.1 

4.377 

4274. 

1.192 

3,586 

1455000 

1360068 

28.11 

2.593 

255.7 

4.288 

4278.  ' 

1.169 

3.660 

1460000 

1364456 

28.10 

2.537  -13 

2560 

4.201 

+12 

4283. 

1.146  -  1 

3.736  +  4 

1465000 

1368822 

28.09 

2.482 

257. 0 

4.116 

4287. 

1.124 

3.813 

1470000 

1573 166 

28.06 

2.428 

257.6 

4.033 

4201. 

1.103 

3.892 

1475000 

1377548 

28.0 6 

2.376 

258.2 

3.952 

4296. 

1 .002 

3.972 

1480000 

1381906 

28,05 

2.325 

258.8 

3.872 

4300. 

1.061  , 

4.053 

1435000 

1386266 

28.04 

2.275 

259.5 

3.795 

4304. 

I.OUl 

4.136 

1490000 

1390622 

28.  ce 

2.226 

260.1 

3.719 

4300. 

1.021 

4.221 

1495000 

1394976 

28.01 

2.170 

260.7 

3.644 

4313. 

1.001 

4.307 

1500000 

1399329 

28,00 

2.132 

261.4 

3.572 

4317. 

91823  -  2 

-4. 391* 

1 5O5OOO 

1403679 

27.99 

2.086 

262,0 

3.501 

4321. 

9.637 

4.404 

1510000 

1408027 

27.97 

2.042  -13 

262.6 

3.431 

+12 

4325. 

9.455  -2 

4.574  +  4 

1515000 

1412374 

27.96 

1.999 

263.2 

3063 

4329. 

9.277 

4.667 

1520000 

1416718 

?7.95 

1.957 

265.9 

3.297 

4334. 

9.103 

4.761 

1525000 

1421061 

27.94 

1.915 

2640 

3.232 

4338. 

8.932 

4.857 

155  0000 

1425**01 

27.92 

1.875 

265.1 

3.168 

4342. 

8.764 

4.954 

1555000 

1429740 

27.91 

1.036 

265.8 

3.106 

4346. 

8.601 

5.053 

1540000 

1434077 

27.90 

1.797 

266.4 

3.045 

4350. 

8.440 

154  5000 

1438411 

27.89 

1.760 

267.0 

2.986 

4355. 

8.283 

5.257 

1550000 

1442744 

27.87 

1.723 

267.7 

2.927 

4  3  59. 

0.129 

5.362 

1555000 

1447075 

27.86 

1.607 

268.3 

2.070 

4363. 

7.970 

5.468 

ion 


/ 

CC.Or 

3  PH  CHIC 

sc;,  li 

P/.IIT. 

COLLISION 

UI/.p 

/  L?i: 

ruo.5 

XtAV. 

w-h:;t 

.  1 3i0. .  T 

DENSITY 

SPUD 

PIv+ilQ. 

-.113  PATH 

Z,  ft 

17,  ft’  E,ftsec~2 

ft'3 

IIs,tnsd  ft 

n,  ft" 

3 

V,  ft  sec- 

1  v.sec"1 

L,  ft 

1 56OOOO 

1451404 

27.85 

1.652  -13 

268.9 

2.8l  4 

+12 

4367. 

7.831  -  2 

5.577 

+  4 

1 565000 

1455751 

27.84 

1 .618 

269.6 

2.760 

4371  . 

7.686 

5-687 

1570000 

1460056 

27.83 

1.585 

270.2 

2. 706 

4375. 

7.545 

5.799 

1 575000 

1464580 

27.81 

1.552 

270.8 

2.654 

4380. 

7.406 

5.913 

1580000 

1468701 

27.80 

1.520 

271.5 

2.603 

4384. 

7.270 

8.030 

1585000 

1475020 

27.79 

1 .489 

272.1 

2.553 

4388. 

7.137 

6.148 

1590000 

1477358 

27.78 

1.458 

272.7 

2.504 

4392. 

7.OO7 

6.268 

1 595000 

1481655 

27.76 

1.429 

£73.4 

2.456 

4396. 

6.879 

6.391 

1600000 

1485967 

27.75 

1.399 

274.0 

2.409 

4400. 

6.754 

6.515 

16O5OOO 

1490278 

27.74 

1.371 

274.6 

2.363 

4404. 

6.631 

6.642 

1610000 

1494588 

27.73 

1.343  -13 

275.3 

2.318 

+12 

4408. 

6,511  -  2 

6.771 

+  4 

1615000 

1498896 

27.71 

1.316 

275.9 

2.274 

4413. 

6.393 

6.902 

1620000 

1 505202 

27.70 

1.289 

276,5 

2.231 

4417. 

6.278 

7.035 

1625000 

1507505 

27.69 

1.263 

277.2 

2.189 

4421. 

6.165 

7.171 

1650000 

151180a 

27.68 

1 .238 

277.8 

2.148 

4425. 

6.054 

7.309 

1 655OOO 

1516108 

27.66 

1.213 

278.4 

2.107 

4429. 

5.946 

7.449 

1640000 

1 520406 

27.65 

1.189 

279.1 

2.068 

4433. 

5.839 

7.592 

1645000 

1 524702 

27.64 

1.165  f 

279.7 

2.029 

4437. 

5.735 

7.737 

1650000 

1 528997 

27.63 

1.142 

280.3 

1.991 

4441. 

5.633 

,7.884 

1 655000 

1 535289 

27.62 

1.119 

201.0 

1.954 

4445. 

5.533 

8.034 

1 660000. 

1 537580 

27.60 

1.097  -13 

281.6 

1.917 

+12 

4449. 

J 

5.434  -  2 

8,187 

+  4 

1665000 

1541868 

27.59 

1.075 

282.3 

1.881 

4453. 

■5.330 

8.342 

167000c 

1 5461 55 

27.58 

1.054 

202.9 

1.847 

V*57. 

5.244 

8.500 

1 675000 

1 550440 

27.57 

1.033 

283.5  , 

1 .812 

4461 . 

5.151 

8.660 

1600000 

1554723 

27-55 

1.013 

284.2 

1.779 

4465. 

.  5.061 

8.824 

1685000 

1559004 

27.54 

9.931  -14 

284.8 

1 .746 

4469. 

4.972 

8.989 

1690000 

1 565283 

27-53 

9.736 

285.4 

1.714 

4473. 

4.885 

9.158 

if. 

1695000 

1 567560 

27-52 

9.546 

286.1 

.1.682 

4477. 

4.799 

9.330 

1700000 

1571856 

27.50 

9.360 

286.7 

1.651 

4481  ■. 

4.715 

9.504 

1705000 

1576109 

27.49  ... 

9.178 

287.4 

1.621 

4'485. 

4.633 

9.681 

1710000 

1500581 

27.48 

9.000  -14 

288.0 

1.592 

+12 

4489. 

4.553  -  2 

9.861 

+  4 

1715000 

1 584650 

1  eAAd  A 

27.47 

0*7  1 tA 

8.825 

288.6 

— ■oAO'X - 

1.563 

— 1 — exit — 

- 

4493. 

_ kliO'7 

4.473 

Ji  xnA 

1.004 

+  5 

1  (CVAJUU 

1725000 

1 pooyi 0 
1593184 

C  1  •4tO 

27.44 

8.488 

289.9 

1.506 

Wy  /?- 

4501 1 

— — 

4.32° 

— 1-.U25— 

1.042 

T" 

1750000 

1 597448 

27.43 

8.325 

290.6 

1.479, 

4505. 

B 4.245 

1.061 

1755000 

1601710 

27.42 

8.165 

291.2 

1 .452 

4509. 

4.172 

I.081 

1740000 

1 605970 

27.41 

8.008 

291.8 

1.426 

4513. 

4.101 

1.101 

1745000 

1610228 

27.40 

7.855 

292.5 

1.400 

4517. 

4.030 

1.121 

1750000 

161 4485 

27.38 

7.705 

293.1 

1.375 

4521. 

3.961 

1.141 

1755000 

1618739 

27.37 

7.558 

293.8 

1.351 

4525. 

3.894 

1.162 

1760000 

1 622992 

27.36 

7.415  -14- 

294.4 

1,326 

+12 

4529. 

3.827  -  2.. 

1.183 

+  5 

1765000 

1 627243 

27.35 

7.274 

295.1 

1.303 

4533. 

3.762 

1.205 

1770000 

1 631 492 

27.33 

7.137 

295.7 

1.279 

4537. 

3.698 

1.227 

.  ■ 

1775000 

1635739 

27.32 

7.002 

,  296.3 

1.257 

4541. 

3.636 

1.249 

1780000 

1639984 

27.31 

6.870 

297.0 

1 .234 

4545. 

3.574 

1 .272 

1785000 

1644227 

27.30 

6.741 

297.6 

1.212 

4549. 

3.514 

1 .294 

1790000 

1648469 

27.29 

6.6l4 

298.3 

1.191 

4553. 

3.455 

1.318 

1795000 

1 652708 

27.27 

6.490 

298.9 

1.170 

4556. 

3.397 

1.341 

1800000 

165694 6 

27.26 

6,369 

299.6 

1.149 

4560. 

3.340 

1 .366 

1805000 

1661102 

i'7.25 

6.250 

300.2 

1.129 

4564. 

3.284 

1.390 

1810000 

1663413 

27.24 

6.134  -14 

300.9 

1.109 

+12 

4568. 

3.229  -  2 

1.415 

+  5 

1815000 

1 669647 

27.23 

6.020 

301.5 

1.090 

4572. 

3.175 

1 .440 

1820000 

1673878 

27.21 

5.909 

302.1 

1.071 

4576. 

3.122 

1.466 

1825000 

1678106 

27.20 

5.799 

302.8 

1.052 

4580. 

3.070 

1.492 

1850000 

1682332 

27.19 

5.692 

303.4 

1.034 

4584. 

3.019 

1 .513 

1855000 

1686557 

27.18 

5.587 

304.1 

1.016 

4588. 

2.969 

1.545 

1040000 

1690780 

27.17 

5.48? 

304.7 

9.983 

+11 

4591. 

2.920 

1.572 

1845000 

1 695000 

27.15 

5.384 

305.4 

9.810 

4595- 

2.872 

1.600 

185UUUO 

io95£i 9 

27.14 

5.286 

^06,0 

9.641 

4599. 

2.825 

1 .60S 

1855000 

1703437 

27.13 

5.189 

306.7 

9.474 

4603. 

2.778 

1.657 

ACC. OF 
ALTITUDE  GRAV.  , 
Z,  ft  II, ft'  g,ftsec’' 

1860000  1707652  27.12 
I865OOO  1711865  27.11 
1870000  17I6O 77  27.09 
1875000  1720286  27,08 
1880000  1 72W+9U.  27.07 
1885000  1728700  27.06 
1890000  173290!*  27.05 
1895000  1737107  27.04 
1900000  1741507  27.02 
1905000  1745506  27.01 

1910000  1749702  27.00 
1915000  1753897  26.99 
1920000  1758090  26.98 
1925000  1762282  26.96 
1930000  1766471  26.95 
1935000  1770658  26.94 
1940000  1774844  26.93 
1945000  1779028  26.92 
1950000  17832IO  26.90 
1955000  1787390  26.89 

1960000  1791569  26.88 
1965000  1795745  26.8? 
I97OOOO  1799920  26,86 
19750OO  1804C93  26.85 
I98OOOO  1808264  26.83 
1985000  1812433  26,82 
1990000  1816600  26.81 
1995000  1820766  26.80 
2000000  1824929  26.79 
2005000  1029091  26.78 

2010000  1833251  26.76 
201 5000  1837410  26.75 
— 2 02 0000  1841566  26,74 
2025000  1845721  26.73 
2030000  1849873  26.72 
2035000  1854024  26.71 
2040000  1858173  26.69 
2045000  1862321  26.68 
2050000  1866466  26.67 
2055000  1870610  26.66 

2060000  1874752  26.65 
2065000  1878892  26.64 
2070000  1083030  26.62 
2075000  1887167  26.61 
2060000  1891301  26.60 
2085000  1895434  26.59 
2090000  1899585  26.58 
2095000  1903695  26.57 
2100000  1907822  26.55 
2120000  1924314  26.51 

2140000  1940777  26.46 
2160000  1957212  26.42 
2180000  1973617  26.37 
2200000  1989995  26.32 
2220000  2006344  26.28 
2240000  2022664  26.23 
2260000  2038957  26.19 
2280000  2055221  26,1 4 
2300000  2071457  26.10 
2320000  208-7665  26.05 


SPECIFIC 

SCALE 

NUIdDE 

,17 

PART. 

COLLISION 

MEAN 

i  WEIGHT 

HEIGHT 

DENSITY 

SPEED 

FREE  P. 

ATI. 

1  co,lb/ft"3 

I*  ,  tliscl  ft 

n,  ft" 

•  3 

V,  ft  sec’ 

1 

v ,  sec 

1 

L,  ft 

5.094  -14 

307.3 

"9.311 

+11 

4607. 

2.733  - 

2 

1.686 

+  5 

5.002' 

308.0 

9.151 

4611. 

2.688 

1.715 

4.911 

30 6.6 

8.995 

4614. 

2.644 

1.745 

4.922 

309.3 

8.841 

4618. 

2.601 

1.775 

4.735 

309.9 

8.690 

4622. 

2.  559 

1.806 

4.649 

310.6 

8.542 

4626. 

2.517 

1.838 

4.566 

311.2 

8.39 6 

4630. 

2.477 

1.869 

4.484 

311.9 

8.254 

4634. 

2.437 

1.902 

4.403 

312.5 

8.114 

4637. 

2.397 

1.934 

4.324 

313.2 

7.977 

4641. 

2.359 

1.968 

4.247  -14 

313.8 

7.842 

+11 

4645. 

2.321  - 

2 

2,001 

+  5 

4.171 

314.5 

7.710 

4649.  ' 

2,285 

2.036 

4.097 

315.1 

7.580 

4652.  , 

2.247  . 

2.071 

4.025 

315.8 

7.453 

4656. 

2.211 

•2,106 

3.953 

316.4 

7.328 

4660. 

2.176 

2.142 

3.883 

317.1 

7.206 

4664. 

2.141 

2.170 

3.815 

317.7 

7.085 

4668. 

2.101  * 

2.215 

3.748 

318.4 

6.967 

4671. 

2.074 

2.253 

3.682  " 

319.0 

6.852 

4675. 

2.041 

2.291 

3.617 

319.7 

6.738 

4679. 

2.009 

2.329 

-  3.554  -14 

320.3 

6.626 

+11 

4683. 

1.977  - 

2 

2.369 

+  5 

.  3.492 

321.0 

6.517 

4686. 

1.946 

2.409 

3.431 

321,6 

6.409 

4690. 

1,915 

2.449 

3.371 

322.3 

6.304 

4694. 

V.885 

2.490 

3.312 

322.9 

6.200 

4698. 

1 .856 

2.532 

3.255 

323.6 

6.098 

4701. 

1.827 

2.574 

3.199 

324.2 

5.999 

4705.' 

1.798 

2.617 

3.143 

324.9 

5.901 

4709. 

1.770 

2.660 

3.089 

325.6 

5.804 

4712. 

1.743 

2.704 

3.036 

326.2 

5.710 

1*716. 

1.716 

2.749 

2.984  -14 

326.9 

5.617 

+11 

4720. 

1.689  - 

2 

2.794 

+  5 

2.933 

327.5 

5.526 

4724. 

1.663 

2.840 

2,883 

328.2 

5.436 

4727. 

1.637 

2.8Q7 

2.834 

-32O.0 

5.349 

4731. 

1.612 

2.935 

2.785 

329.5 

5.262 

4735. 

1.587  ' 

» 

2.983 

2.738 

330.1 

5.178 

0  }*733. 

1.563 

3.031 

2.691 

330.8 

5.094 

4742. 

1.539 

3.001 

2.646 

331.5 

5.013 

4746. 

1.516 

3.131 

2.601 

332.1 

4.932 

4749. 

1.492 

3.182 

2.557 

332.8 

4.854 

4753, 

1.470 

3.234 

2.514  -14 

'  333.4 

4.776 

+11 

4757. 

1.447-  - 

2 

3.206 

+  5 

2.472 

334.I 

4.700 

4760. 

1.425 

3.339 

2.430 

334.7 

4.625 

4764. 

1.404 

3.393 

2.390 

335.4 

4.552 

4769. 

1.383 

3.448 

2.350 

1 

✓  » 

4.480 

4771 . 

5.504 

2.311 

336,7 

4.409 

4775. 

1.341 

3.560 

2.272 

337.4 

4.540 

4778. 

1.321 

3.617 

2.234 

338.0 

4.271 

4782. 

1.301 

3.675 

2.197 

338.7 

4.204 

4736. 

1.292 

3.735 

2.056 

341.3 

3.947 

4800. 

1.207 

3.976 

1.924  -14 

344.0 

3.709 

+11 

4914. 

1.157  - 

2 

4.233 

+  5 

1.802 

346.6 

3.484 

4829. 

1.072 

4.505 

1.689 

349.3 

3.276 

4843. 

1.011 

4.792 

1.583 

351.9 

3.091 

4857. 

9.534  - 

3 

5.094 

1.484 

354.6 

2.699 

4871. 

8.998 

5.414 

1.393 

357.3 

2.729 

4895. 

8.495 

5.751 

1.308 

359,9 

2.570 

4999. 

8.023 

6.106 

1,228 

362.6 

2.422 

4913. 

7.531 

6,481 

1.154 

^65.3 

2,283 

4927. 

7.166 

6.8  76 

L035 

368.0 

2.153 

4941. 

6.776 

7.291 
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TABLE  EC 

ATMOSPHERIC  PROPERTIES  AS  A  FUNCTION  OF  ALTITUDE 

ENGLISH  UNITS 


Sound  Speed,  Viscosity,  Kinematic  Viscosity,  and  Thermal  Conductivity 


NOTE:  A  one-  or  two-digit  number  (preceded  by  a  plus  or  minus  sign) 
following  the  initial  entry  of  each  block  indicates  the  power  of  10  by 
which  that  entry  and  each  succeeding  entry  of  that  block  should  be  mul¬ 
tiplied.  A  change  of  power  occurring  within  a  block  is  indicated  by  a 
similar  notation. 
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sound  ;co3:.??;c;j:nt-  kin.  ..  turrmal 

t/)2  SPiiD  G7  VJ3J03JTY  VISCOSITY  CONDUCT. 


..ft' 

C^ft  sec"* 

2 

oec  Ct 

li,lb  it'^sec"^ 

.,2  -1 
il,ft  aec 

k,  DTU  ift-1 
3ec-l(°R)- 

1651  i 

1178.1 

4.0584  -  7 

1.3057  -  5 

I.0997  -  4 

4.4740  -  6 

lf.012 

1176.'. 

li.04i!9 

1.3027 

1.0921 

4.4619 

15312 

1174.5 

4.  C7.-)4 

1.2996 

1.1041 

4.4498 

15011 

1172.6 

4.02)0 

1 .2966 

1.1162 

4.4376 

1U510 

1170.0 

4.020'i 

1.2935 

1.1284 

4.4254 

11*00) 

1169.0 

4. 01 00 

1 .2904 

1.1409 

4.4132 

1J50) 

1167.1 

4.0012 

1 .2873 

1.1535 

4.4011 

1 5006 

1165.3 

3.9916 

1 .284} 

1.166} 

4.3889  ■ 

12507 

1163.5 

3.9820 

1.2812 

1 . 1 792 

4.3766 

1200? 

1161.6 

3.9724 

1.2781 

1.1924 _ 

4.3644 

1 1506 

1159.0 

3. 9628  -  7 

1.2750  -  5 

1.2057  -  4 

4.3522  -  6 

H006 

1157.9 

3.9531 

1.2719 

1.2193 

4.3399 

10505 

1156.1 

3.9435 

1.2688 

1.2330 

4.3277 

10005 

1154.2 

3.9338 

1.2657 

1 .2469 

4.3154 

9504 

1152.3 

3.9241 

1.2626 

1,2610 

4.3031 

9004 

1150.5 

3.9144 

1.2594 

1.2754 

4. 2906 

850* 

0005 

1148.6 

3.9047 

1.2563 

1.2899  ' 

4.2785 

1146.7 

3.8950 

1.2532 

1.3046 

4.2662 

7505 

1144.9 

3.8853 

1.2500 

1.3196 

4.2539 

7002 

1143,0 

3.8755 

1 .2469 

1.3348 

4.2415 

6502 

1141.1 

■  3.8657  -  7 

1.2438  -  5 

1.3501  -  4 

4.2292  -6 

6002 

1139.2 

3.8560 

1.2406 

1.3658  ‘ 

4.2168 

5501 

1137.4 

3.8462 

1.2375 

1.3816 

4.2044 

5001 

1135.5 

3.8363 

1.2343 

1.3977 

4.1921 

1*501 

1133.6 

3.8265 

I.23II 

1,4140 

4.1797 

4001 

1131.7 

3.816?  * 

1.2280 

1.4306 

4.1673 

3501 

1129.8 

3.8068 

1.2248 

1.4474 

4.1548 

5000 

1127.9 

3.7969 

1,2216 

1,4644 

4.1424 

2500 

1126.0 

3.7370 

1.2184 

1.4818 

4.1300 

2000 

1124.1 

3.7771 

1.2152 

174993' 

4.1175 

1500 

1122.2 

3.7672  -  7 

1.2121  -  5 

•1.5172  -  4 

4.1050  -  6 

1000 

1120.3 

3.7572  . 

1.2009 

1.5353 

4.0926 

500 

1118.4 

3.7473 

1.2056 

1.5537 

4.0601 

0 

1116.4 

3.7373, 

1,2024:  '  . 

1.5723  — 

,4.0676 

.  50C 

1114.5 

3.7273" 

,1.1992 

1.5913 

4.0551 

1000 

1112.6 

3.7173 

1.1960 

1.6105 

4.0425 

1500 

1110.7 

3.7073 

1.1928 

1.6301 

4.0300 

2000 

1 1 00 . 7 _ 

3.6972 

1.1896 

1.6499 

4.0175 

2500 

1 1 06.8 

3.6872  , 

1.1863 

1.6700 

4.0049 

}000 

1104.9 

3.6771 

1.1831 

1.6905 

3.9923 

3499 

1102.9 

3.6670  -  7- 

.  1.1798  -  5 

1.7113  -  4 

3.9797  -  6 

3999 

1101.0 

3.6569 

1.1766  ’■  • 

-1.7324- 

3.9672 

4499 

1099.0 

3.6468 

1.1733 

1.7538 

3.9545 

4999 

1097.1 

3.6367 

1.1701 

1.7755 

3.9419 

5499 

1095.1 

3.6265 

1.1668 

1.7977 

3.9293 

5998 

1093.2 

3.6163 

1.1635 

1.9201 

3.9167 

6490 

1091.2 

3.6061 

1.160S 

1.8429 

3.9040 

6990 

1089.3 

3.5959 

1.1570 

1,8661 

3.8913 

7497 

1067.3 

3.5857 

1.1537 

1.8897 

3.8787 

7997 

1065.3 

3.5755 

1.1504 

1.9136 

3.8660 

9497 

1083.3 

3.5652  -  7 

1.1471  -  5 

1.9379  -  4 

3.8533  *  6 

8996 

1031.4 

3.5550 

1.1438 

1.9626 

3.8406 

9496 

1079.4 

3.5447 

1 . 1405 

1.9877 

3.8279 

9995 

1077.4 

3.5344 

1.1371 

2.0132 

3.8151 

10495 

1075.4 

3.524  0 

1.1338 

2.0392 

3.8024 

10994 

1073.4 

3.5137 

1.1305 

2.0655 

3.7896 

1 14y4 

1071.4 

3.5033 

1.1272 

2.0923 

3.7760 

1199’ 

1069.4 

’  .4?-o 

1.1238 

2.1196 

3.7641 

1249} 

1067.4 

3.4826 

1.1205 

2.1472 

3.7513 

12  9<  *2 

1065.4 

3.4721 

1.1171 

2.1754 

3.7385 

SOUND 

SPTTD 


COTL'VICONT 
OF  VISCOSITY 


KIN. 

VISCOSITY 


ALTITUD 

Z,ft  II,  ft'  C  ,ft  sec^i.lbfsec  ft  ^  |i.,lbft'^-sec  ^  r„i(t^sGc"^ 


TK  iKtf.L-  L 
CONDI  J  CT. 

ft- 1 

sec^f^N)’1 


13500 

13491 

IO63.4 

3.4617  -  7 

tr\ 

1 

CO 

• 

*— 

2.2040  -  4 

3.7257  -  6 

i4ooo 

13991 

1061.4 

3.4513 

1.1104 

2.2331 

3.7120 

14500 

14490 

1059.4 

3.44C6 

1.1070 

2.2627 

3.7000 

15000 

14989 

1057.4 

3.4303 

1.1037 

2.2927 

3.6871 

15500 

15488 

1055.3 

3.4198 

1.1003 

2.3233 

3.6743 

16000 

15968 

1053.3 

3.4093 

1.0969 

2.3544 

3.6614 

16500 

16487 

1051.3 

3.3988 

1.0935 

2.38jSl 

3.6485 

17000 

I6986 

1049.2 

3.3882 

1.0901 

2.4183 

3.6356 

17500 

17485 

1047.2 

3.3776 

1,0867 

2.4510 

3.6227 

18000 

17984 

1045,1 

3.3670 

1.0833 

2,4843 

3.6098 

18500 

18484 

1043.1 

3.3564  -  7 

1.0799  -  5 

2.5182  -  4, 

3.5968  -  6 

19000 

18983 

io4i.o 

3.3458 

1.0765 

2.5526 

3.5839 

19500 

19482 

1039.0 

3.3351 

1.0730 

2.5877 

3.5709 

20000 

19981 

1036.9 

3.3245 

I.O696 

2.6234 

3.5580 

20500 

20480 

1034.9 

3.3138  , 

1.066? 

2.6597 

3,5450 

21000 

20979 

1 032.8 

3.3031 

1.0627 

2.6966 

3.5320 

21500 

21478 

1030.7 

3.2923 

1.0593 

2.7342 

3.5190 

22000 

21977 

1028.6 

3.2816 

I.O558 

2.7724 

3. 5060 

22500 

22476 

1026.6 

3.2706 

1.0524 

2.8114 

3.4929 

23000 

2£^>75 

1024.5 

3.2601 

1.0489 

2.8510 

3.4799 

23500 

23474 

1022.4 

3.2492  -  7 

1.0454  -  5 

2.8914  -  4 

3.4668  -  6 

24000 

23972 

1020.3 

3.2384 

1.0419 

^.9324 

3.4538 

24500 

24471 

1018.2 

3.2276 

1.0384  . 

1.9743 

3.4407 

25000 

24970 

1016.1 

3.2167 

1.0350  “ 

,  3-0168 

3.4276 

25500 

25469 

1014.0 

3.2056 

1.0314  - 

3.0602 

3.4145 

26000 

25968 

1011.9 

3.1949 

1.027? 

3.1044 

3.4014 

26500 

26466 

1009.8 

3.1840 

1,0244 

3.1493 

3.3883 

27000 

26965 

1007.7 

3.1731 

1.020? 

3.1951 

3.3751 

27500 

27464 

1005.5 

3.1621 

1.0174 

3.2417 

3.3620 

28000 

27962 

1003,4 

3.1511 

1.0139 

3.2893 

3.3488 

28500 

28461 

1001.3 

3.1401  -  7 

1,0103  -  5 

3.3377  -  4 

3.3357  -  6 

29000 

28960 

-999.13- 

3.1291 

-1,0068  — 

3.3870 

3.3225 

29500 

39458 

996.99 

3.1181 

1 .0032 

3.4372 

3.3093 

30000 

29957 

994.85 

3.1070 

9.9965  -  6 

3.4084  , 

3.2961 

30500 

30455 

992.70 

3.C959 

9.9609 

3.5405 

3.2829  . 

31000 

30954 

990.54 

5.0848 

9.9252 

3.5937 

3.2696 

31500 

31452 

908.39 

3,0737 

9.8894 

3.6478 

3.2564 

32000 

31951 

986.22 

3.0626 

9.8535 

3.7030 

3.2432 

32500 

32449 

984.05 

3.0514 

9.8176  ■ 

3.7593 

3.2299  . 

33000 

32948 

981.88 

3.0402 

9.7816 

3.816? 

3.216 6 

33500 

33446 

979.70 

3.0290  -  7 

9.7455  -  6 

3.8751  -  4 

3.2033  -  6 

34000 

35945 

977.52 

3.0178 

9.7094 

3.9340 

3.1900 

34500 

34443 

975.35 

3.0065 

9.6732 

3.9955 

3.1767 

35000 

34941 

973.14 

2.9955 

0,6570 

4.0575 

*  16*4 

35500 

35440 

'  970.95 

2.984b 

9.6006 

4.1207 

5!l501 

36000 

35938 

968.75 

2.9727 

9.5642 

4. 1852 

3.1367 

36500 

36436 

968.00 

2.9692 

9. 5532 

4.275? 

3.1327 

37000 

36934 

960.08 

2.9692 

9.5532 

4  .  3794 

3.1327 

37500 

37433 

968.06 

2.9692 

9.5532 

4.4855 

3.1327 

38000 

37931 

968.00 

2.9692 

9.5532 

4.5942 

3.1327 

38500 

38429 

968. 06 

2.9692  -  7 

9.5532  -  6 

4.7055  -  4 

3.1327  -  6 

39000 

38927 

968.08 

2.9692 

9.5532 

4.8196 

3.1327 

39500 

39425 

968.06 

2.9692 

9.5532 

4.9363 

3.1327 

40000 

39923 

96 9.00 

2.9692 

9.5532 

5  .  0560 

3.1327 

40500 

40422 

968,08 

2.9692 

9.5532 

5.1784 

3.1327 

41000 

40920 

968.08 

2.9692 

9.5532 

5.3039 

3.1327 

41300 

41416 

968.08 

2.9692 

9.5532 

5.4324 

3.1327 

42000 

41916 

968.06 

2.9692 

9.5532 

5.  5640 

3.1327 

42500 

42414 

968.08 

2.9602 

9.5532 

5.6988 

3. 1327 

43000 

42912 

968.08 

2,9692 

9.5532 

5.0368 

3.1327 

ill) 


ALTITUDE 

SOUND 

SPEED 

COS  FFICIENT' 

OF  VISCOSITY 

KIN. 

VISCOSITY 

Z,  ft 

H,ft' 

C3,ft  sec" 

1  ^jJ-b/sec  n,lbft"*sec"* 

ri,ft^sec" 

1+J500 

43409 

968.06 

2.9692  -  7 

9*5532  -  6 

5.9782  -  4 

44000 

43907 

960.08 

2.9692 

9.5532 

6.1250 

44500 

44405 

960.06 

2.9692 

9.5532 

6.2713 

45000 

44903 

968.06 

2.9692 

9.5532 

6. 42J1 

45500 

45401 

968. oe 

2.9692 

9.5532 

6.5787 

46000 

45899 

968.06 

2.9692 

9.5532 

6.7380 

46500 

46397 

968.08 

2.9692 

9.5532 

6.9011 

47000 

46894 

968.08 

2.9692 

9.5532 

7.0682 

47500 

47392 

968.08 

2.9692 

9.5532 

7.2394 

46000 

47890 

968.08 

2.9692 

9.5532 

7.4146 

48500 

48387 

968. 06 

2.9692  -  7 

9.5532  -  6 

7.5941  -  4 

49000 

48885 

968. 06 

2.9692 

9.5532 

7.7780 

495OO 

49383 

968.08 

2.9692 

9.5532 

7.9663 

50000 

49880 

968.06 

2.9692 

9.5532 

8.1591 

50500 

50578 

968.06 

2.9692 

9.5532 

8.35 66 

51000 

50876 

968.08 

2.9692 

9.5532 

8.5588 

51500 

51373 

968.06 

2.9692 

9.5532 

8.7660 

52000 

51871 

968.08 

2.9692 

9.5532 

8.9781 

52500 

52368 

968.08 

2.9692 

9.5532 

9.195^ 

53000 

52866 

968.08 

2.9692 

9.5532 

9.4179 

53500 

54000 

53363 

968.06 

2.9692  -  7 

9.5532  -  6 

9.6458  -  4 

53861 

968.08 

2.9692 

9.5532 

9.8792 

54500  , 

54358 

968.08 

2.9692 

9.5532 

1.0118  -  3 

55000 

54855 

968.06 

2.9692 

9.5532 

7.0563 

555OO 

55353 

968.00 

2.9692 

9.5532 

1,0614 

56000 

55850 

968.08 

2.9692 

9.5532 

1.0871 

56500 

56347 

968.06 

2.9692 

9.5532 

1.1133 

57000 

56845 

968.06 

2.9692 

9.5532 

1.1403 

57500 

57342 

968.00 

2.9692 

9.5532 

1.1679 

58OOO 

.  57839 

968.00 

2.9692 

9.5532 

1.1961 

585OO 

58336 

966.08 

2.9692  -  7 

9.5532  -  6 

1.2250  -  3 

59000 

58834 

968.06 

2.9692 

9.5532 _ 

1.2547 

59500 

59331 

968.06 

2.9692 

9.5532 

1.2850 

60000 

59828 

968.08 

2.9692 

9.5532 

1.3161 

60500 

60325 

968.08 

2.9692  \ 

9.5532 

1.3479 

61000 

60022 

968.06 

2*9692  1 

9.5532 

I.3805 

61500 

6I319 

968.06 

2.9692 

9.5532 

1.4139 

62000 

61816 

.  968.06 

.2.9692 

9.5532 

1.4481  ,t 

62500 

62313 

968.06 

2.9692 

9.5532 

1.4831 

63OOO 

62810 

968.06 

2.9692 

9.5532 

1.5109 

63500 

63307 

968.08 

2.9692  -  7 

9.5532  -  6 

1.5556  -  3 

64000 

6?804 

968.08 

2.9692 

9.5532  V  V 

1.5932 

64500 

64301 

968.06 

2.9692 

9.5532  V 

1.6318 

65000 

64790 

966.06 

2.9692 

9.5532  V 

1,6712 

65500 

65295 

968.06 

2.9692 

9.5532 

1.7116 

66000 

65792 

968.00 

2.9692 

9. 5532 

1.7530 

6650O 

66289 

968.06 

2.9692 

9.5532 

1-7953 

I.8387 

67000 

66785 

968.06 

2.9692 

9. 5532 

67500 

67282 

966.06 

2.9692 

9.5532 

1.8831 

68000 

67779 

968.08 

2.9692 

9.5532 

1.9286 

60500 

60276 

968.06 

2.9692  -  7 

9.5552  -  6 

1.9752  -  3 

69000 

60772 

968.06 

2.9692 

9.5552 

2.0230 

69500 

69269 

968.06 

2.9692 

9.5532 

2.0718 

70000 

69766 

968.06 

2.9692 

9.5532 

2.1219 

70500 

70262 

968. 06 

2.9692 

9.5532 

2.1732 

71000 

70759 

968.06 

2.9692 

9.5532 

2.2257 

71500 

71256 

9C8.CC 

2.9C92 

9.5532 

2.2794 

72000 

71752 

968.08 

2.9692 

9.5532 

2.3345 

72500 

72249 

968.06 

2.9692 

9.5552 

2.3909 

73000 

72745 

968.06 

2.9692 

9.5532 

2.4486 

THERMAL 
CONDUCT, 
k,  BTU  ft'1 
sec_1(°R)‘ 

3.1327  -  6 

3.1327 

3.1327 

3.1527 

3.1327 

5.1327 

3.1327 

3.1327 

3.1327 

3.1327 

3.1327  -  6 

3.1327 

3.1327 

3.1327 

3.1327 

3.1327 

3.1327 

3.1327 

3.1327 

3.1327 

3.1327  -  6 

3.1327 

3.1327 

3.1327 

3.1327 

3.1327 

3.1327 

3.1327 

3.1327 

3.1327 

3.1327  -  6 
„3.1327 

3.1327 

3.1327 

3.1327 

3.1327 

3.1327 

3.1327 

3.1327 
-3.1327 

3.1327  -  6 

3.1327 

3.1327 

3.1327 

3.1327 

5.1327 

3.1327 

5.1327 

3.1327 

3.1327 

3.1527  -  6 

5.1327 

*>.  1^27 

3.1327 

5.1527 

3.1327 

3. 1327 

3.1327 

5.1327 

3.1327 
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altitudi 


SOUND 

SPEED 


COEFFICIENT 
OF  VISCOSITY 


KIN. 

VISCOSITY 


Z,ft 

73500 
74000 
74500 
75OOO 
755OO 
76OOO 
76500 
77000 
77  500 

78000 

78500 
79000 
79500 
80000 
8O5OO 
81000 
81 500 
82000 
82500 
83000 

83500 

84000 

84500 

85000 

85500 

86000 

865OO 

87000 

87500 

88000 

88500 
89000 
89500 
90000 
905OO 
91000 
915OO 
92000 
92500 
93OOO  '' 

93500 

94000 

94<>oo 

95000 

95500 

96000 

96500 

97000 

97500 

98000 


73242 

73738 

7^235 

74731 

75228 

75724 

76220 

76717 

77213 

77709 

78206 

78702 

79198 

79694 

80190 

80687 

81183 

81679 

82175 

82671 

83167 

83663 

84159 

84655 

85151 

8564? 

86143 

86639 

87134 

87630 

88126 

88622 

89118 

89613 

90109 


91100 

91596 

92092 

92587 

93083 

93578 

94074 

94569 

95065 

95560 

96056 

96551 

97046 

97542 


s, ft  sec1 

|i, lb/sec  ft'2 

li,lb  ft^sec"1 

t,2  -1 
r),ft  sec 

968.08 

2.9692  -  7 

9.5532  -  6 

2.5077  -  3 

968.O8 

2.9692 

9.5532 

2.5683 

968.08 

2.9692 

9.5532 

2.630} 

968.06 

2.9692 

9.5532 

2.6938 

968.06 

2.9692 

9.5532 

2.7589 

968.08 

2.9692 

9.5532 

2.8255 

968.08 

2.9692 

9.5532 

2.8937 

968.O8 

2.9692 

9.5532 

2.9636 

968.08 

2.9692 

9.5532 

3.0351 

968.08 

2.9692 

9.5532 

3.1084 

968.06 

2.9692  -  7 

9.5532  -  6 

3.1834  -  3 

968,08 

2.9692 

9.5532 

3.2603 

968.00 

2.9692 

9.5532 

3.3390 

968.08 

2.9692 

9.5532 

3.4195 

968.08 

2.9692  ■, 

9.5532 

3.5021 

968.08 

2.9692 

9.5533/'' 

3.5866 

968,08 

2.9692 

9.5532/ 

3.6731 

968.08 

2.9692 

9.5532 

3.7618 

960.59 

2.9706 

9.5584 

3.8571 

969.40 

2.9760 

9.5751 

3.9652 

970.41 

2.9812  -  7 

9.5918  -  6 

4.0761  -  3 

971.42 

"  2.9864 

9.6065 

4.1899 

972.43 

2.9916  11 

9.6252 

4.3065 

973.44 

2.9968 

9.6419 

4.4262 

974.45 

3.0020 

9.6586 

4.5489 

975.45 

’3.0071 

9.6752 

4.6747 

976.46 

3.0123 

9.6918 

4.8037 

977.46 

3.0175 

9.7065 

4.9360 

978.47 

3.0226 

9.7250 

5.0717 

979.47 

3.0278 

9.7416 

5.2108 

:j  . 

980.47 

3.0329  -  7 

9.7582  -  6 

^5.3533  -  3 

981.47 

982.47 

3.0381 

3.0432 

9.7747 
9.7915  “ 

m 

983.46 

3.0484 

9.8078 

5.8030 

984.46 

3.0535 

9,8243 

5.9604 

985.45 

3.0586 

9,8406 

6.1218 

986.45 

3.0637 

9.8573 

6.2071 

987.44 

3.0688 

9.8737 

6.456  6 

988.43 

1  3.0740 

9.8902 

6.6303 

989.43 

.?  3.0791 

9.9066 

6.8063 

990.42 

3.0642  -  7 

9.9230  *  6 

6.9907  -  3 

991.40 

3.0693 

9.9394; 

7.1775 

992.39 

3.0944 

.9.9558 

7.3690 

993.38 

3.0994 

9.9722 

7,5ir. 

994.37 

3.1045 

9.9885  - 

7.7661 

995.35 

3.1096 

1.0005  -  5 

7.9719 

996.33 

3.1147 

i.ocei 

8.1828 

997.32 

3.1197 

1,0037 

8.3988 

998.30 

3.1248 

1.0054 

8.6200 

999.28 

3.1299 

1.0070 

8.8466 

THERM/'.  L 
CONDUCT. 

lc,  DTU  ft'1 
sec  -  1(°R)~  4 

3.1327  -  6 

3.1327 

3.1327 

3.1327 

3.1327 

3.1327 

3.1327 

3.1327 

3.1327 

3.1327 

3.1327  -  6 

3.1327 

3.1327 

3.1327 

3.1327 

3.1327 

3.1327 

3.1327 

3.1546 

3.1407 

5.1468  -  6 
3.1530 
3.1591 
3.1652 

3.1713 

3.1774 

3.1836 

3.1897 

3.1958 

3.2019 

5.2080  -  6 
5.2141 
5.2202 
3.2265 
5.2524  — 

m 

5.2506 

5.2567 

5.2628 

5.2689  -  6 
3.2749 
5.2810 
3.26f1 

3.2931 

3.2992 

3.3052 

3.3113 

3.3173 

3.3254 


9850O 

98037 

1000.3 

3.1349 

99000 

98532 

1001.2 

}. 1400 

99500 

99C26 

1002.2 

3J450 

100000 

99523 

1003.2 

3*1501 

100500 

100018 

1004.2 

3.1551 

101000 

IOO513 

1005.1 

3.1601 

101500 

101006 

1006.1 

3.1652 

iceooo 

101504 

1007.1 

3-17C2 

102500 

IOI999 

1008.1 

3.1752 

103000 

1  C£4nl! 

1009.0 

3.10C2 

1,0066  -  « 

>  9.0787  -  ! 

)  3.3294  -  6 

1 .0105 

9.3164 

3.3355 

1.0119 

9.5596 

3.3415 

1.0135 

9.8090 

3.3475 

1.0151 

1,0064  -  £ 

>  3.3536 

1.0167 

1.0326 

3.3596 

1 . 0184 

1.0593 

3.3656 

i.ceoo 

1.0667 

3.3717 

1.0216 

1.1147 

3.3777 

1.0232 

1.1435 

3.3637 
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SOUND 
ALTITUDE  SPEED 

Z,ft  II,  ft*  Cs,i'tsec' 
105500  102989  1010.0 

IOUOOO  105484  1011.0 

104500  105979  1011.9 

105000  104474  1012.9 

106000  1  05464  1  014.8 

107000  106454  1016,8 

108000  107444  1  018.7 

109000  106453  ioeM 

110000  109425  10B&.5 

111000  "  110412  1024.4 

112000  111402  1026.3 

113000  II239I  1C28.2 
114000  .  113380  1030.1 
115000  114369  1032.0 

116000  115358  1033.9 

117000  116347  1035.8 

118000  117338  1037.7 

119000  118325  1  039.6 

120000  119313  1  041.5 

121000  120302  1  043.4 

122Q00  12129O  1045.2 

123000  122279  1  047.1 

124000  '123267  1049.0 
125000  124255  1050.8 

126000  125243,  1052.7 

127000  126231  105415 

128000  127219  1056.4 

129000  128207  1  058.2 

I30OOO  129195  1060.1 
131000  130182  1  061.9 


COEFFICIENT 
OF  VISCOSITY 

^lb/sec  ft~^  p.,lkft  *sec 

3.1852  -  7  1.0248  - 

3.1902  1.0264 

3.1952  1.0280 

3.2002  1.0296 

3.2102  I.0329 

3.2202  1.0361 

3.2301  -  1.0393 

3.2400  1.0424 

3.2499  1.0456 

"  3.2598,  1.0488 

3.2697  -  7  1.0520  - 

,3.2795  1.0552 

3.2894  I.O583 

3.2992  1.0615 

3.3090  1,0646 

3.3188  1.0678 

3.3285  1.07Q9 

3.3383  1.0741 

3.3480  1.0772 

3.3577  1.0603 

3.3674  ,-  7  1.0834  - 

3.3771  1.0866 

3.3868  11.0897 

3.3964  1.0928 

3.4061  I.0959 

3.4157  1.0990 

3.4253  1.1  oei 

3.43>!9  I.1051 

3.4444  1.1002 

3.4540  1.1113 


KEN.' 

THERMAL 

VISCOSITY 

CONDUCT. 

k,  QTU  ft- 1 

iT,ft  sec'1 

sec_1(°R)'l 

1.1728  -  2 

3.3897  -  6 

1.2029 

3.3957 

1.2337 

3.4017 

1 .2652 

3.4077 

4.3305 

3.4198 

1.3909 

3.4318 

4.4705 

3.4437 

4.5454 

3.4557 

1.6238 

3.4677 

1.7059 

',3.4796 

1.7919  -  2 

3.4915  -  6 

1.0817 

3.5035 

1.9757 

3.5154 

2. 0741 

3.5273 

2.1769 

3.5392 

2.2844 

3.5511 

2.3967 

3.5629 

2.5142 

3.5748 

2.6369 

3.5866 

2.7651 

3.5985 

2.8990  -  2 

3.6103  -  6 

3.0389 

3.6221 

5.1849 

3.6339 

3.3374 

3.6457 

3.4966  11 

3.6575 

3.6628 

3.6692 

3.8562 

3.6810 

4.0172 

3.6927 

4.2059 

3.7044 

"  4.4029 

3.7162 

152000 

ixxnrtn 

131170 

1063.8 

1065.6 

1067.4 

3.4635.  -  7 

3.4730 

3.4825 

1.114#  - 

1.1174 

1.1205 

5 

4.6082  -  2 
4.8224 

3.7279  -  6 
3.7396 

154000 

=-133145 

134132 

5.0457 

3.7512  , 

155000 

1069.2 

3.4920 

1.1235 

5.2785 

3.7629 

136000 

135119 

1071.1 

3.5015 

1.1266 

5.5211 

3.7746 

137000 

156106. 

,1072.9- 

3.5109- 

3.52-04 

1.1296 

5.7740 

3.7862 

138000 

137095 

1074.7 

1.1326 

6.0375 

3.7979 

139000 

140000 

138080 

1076.5 

3.5298 

1.1357 

6.3120 

3.8095 

139066 

1078.3 

'  3.5392 

1.1387 

6.5960  - 

3.8211 

141000 

140053 

1080.1 

3.5486 

1.1417 

6.8959 

3.8327 

142000 

141040 

1001.9 

3.558O  -  7 

1.1447  - 

5 

7.2061  -  2 

3.8443  -  6 

145000 

142026 

1083.7 

3.5673 

1.1478 

7.5291 

3.8559 

144000 

,  143013 

1085.5 

3.5767 

1.1508 

7.8654 

3.8674 

145000 

143999 

1087.3 

3.5860 

1.1538 

8.21 55 

3.8790 

146000 

144985 

1089.1 

3.5953  ■ 

1.1568 

8.5799 

3.6906 

147000 

145971 

1090.9 

3.6046 

1.1597 

8.9591 

3.9oei 

148000 

146957 

1092,7 

3.6139 

1.1627 

9.3537 

3.9136 

149000 

147943 

1094.5 

3.6231 

1.1657 

9.7642 

3.9251 

150000 

148929 

1096.3 

3.6324 

1.1687 

1.0191  -  1 

3.9366 

151000 

149915 

1098.0 

3.6416 

1.1717 

1.0635 

3.9481 

152000 

150900 

1099.8 

3,6  509  -  7 

1.1746  - 

5 

1.1097  -  1 

3.9596  -  6 

153000 

151886 

1101.6 

3.6601 

1.1776 

1.1578 

3.9711 

154000 

152871 

1103.4 

3.6693 

1.1805 

1.2077 

3.9825 

155000 

153856 

1105.1 

3.6784 

1.1835 

1.2596 

3.9940 

156000 

154842 

1105.7 

3.6816 

1.1845 

1.3068 

3.9980 

157000 

155827 

1105.7 

3.6816 

1.1845 

1.3572 

3. 9980 

158000 

156812 

110?,7 

3.6016 

1.1845 

1.4073 

3.9900 

1590Cu 

157797 

1105,7 

■  3.6816 

1.1845 

1.4593 

3.9980 

160000 

1 58782 

1105.7 

3.6816 

1.1845 

1.5133 

■  3.9980 

161000 

1 59767 

1105.7 

3.6016 

1.1845 

1.5692 

3.9980 
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ij 


SOUND 

COEFFICIENT 

ALTITUDE 

speed; 

OF  VISCOSITY 

Z,ft 

H,  It’ 

Cg,ft  sec* 

y,lb/secff^  n, lb  ft"1  sec 

162000 

160751 

1105.7  ! 

316816  -  7 

1.1845  - 

I63OOO 

161736 

1105.7 

3.6816 

1,1845 

164000 

162720 

1105.7 

3.6816 

1.1845 

I65OOO 

163705 

1105.7 

3.6816 

1.1045 

166000 

164689 

1105.7 

3.6816 

1.1845 

1 67000 

165673 

1105.7 

3.6816 

1.1845 

168000 

I66657 

1105.7 

3.6816 

1.1845 

169000 

167641 

1105.7 

3.6816 

1.1845 

170000 

,168625 

1105.7 

3.6816 

1.1845 

171000 

II69609 

1105.7 

3.6816 

„  .j 

1.1845 

172000 

;  170593 

1105.7 

3.6016  -  7 

1.1845  - 

I73OOO 

171577 

1105.7 

3.6816 

1,1845 

174000 

172560 

1105.7 

3.6816 

1.1845 

175000 

173544 

1105.7 

3.6816 

1.1845 

176000 

174527 

1104.0 

3.6726 

1.1816 

177000 

175510 

1101.4 

3.6589 

1.5772 

1 78000 

176494 

1098.7 

3.6451 

1.1728 

179000 

177477 

1096.1 

3.6313 

1^1683 

180000 

178460 

1093.4 

3.6175 

1.163? 

181000 

179443 

1090.7 

3.6036 

„  1-1594 

KIN. 

VISCOSITY 

r^ft^sec  1 

1,6271  -  1 

1.6872 

1.7*196 

1.8142 

1.8812 

1.9506 

2.0227 

£.0975 

2.1748 

2.2550 

2.5583  -  1 

2.4245 

2.5140 

2.6068 

2.6880 

2.7640 

2,8425 

2.9236 

5.0074 

5.0940 


THERMAL 
CONDUCT, 
k,  DTU  ft- 1 
sec-l(0R)"l 

5.9980  -  6 

3.9980 
3-9980 

3.9980 
3.998.0 

3.9980 
3.9930 

3.9980 

3.9980 

3.9980 

3.9980  -  6 
3.9930 

3.9980 

3. 9980 
3.9868 
3.9696 
3.9524 
3.9353 
3.9180 
3.9008 


182000  180425  1068.0  3.5897  -  7 

IO3OOO  181408  1065.4  3.5757 

184000  182391  1062.7  3.5618 

I85OOO  183373  1000.0  3.5473 

186000  184356  1077.3  3.5337 

187000  185338  1074.6  3.5197 

188000  186320  ion. 9  3.5056 

189000  187303  1069.1  3.4914* 

190000  188285  1066.4  3.4773 

191000  189267  1063.7  3.4631 


1.1549  -  5  3.1836  -  1  3.8856  -  6 

1.1505  3.2761  3.8663 

1.1460  3.3718  3.8490 

r.1415  3.4708  3.8317 

1.1369  3.5731  3.8143 

1.1324  3.6790  3.7970 

1.1279  3.7865  3.7796 

1.1233  3.9019  3.7622 

1.1198  “  4.0192  3.7448 

1.1142  4.1407  3.7273 


192000  190e48  1060.9 

193000  191230  1058.2 

194000  T92212  1035.4 

195000  193194  1052.7 

196006  194175  1049.9 

197000  195157  1047.1 

198000  I96I38  1044.3 

199000  197119  1041.5 

200000  198100  10J8.7 

2^1000  199081  1035.9 

202000  #00062  1053.1 

208000  201*3  1  030,3 

204000  202024  1  027.5 

205000  209004  1C84.6 

206(300  2(jd985  Ice 1,8 

207000  204966  1  018.9 

2080(30  205946  1  016.1 

209000  206926  1013.2 

210000  207906  1  010.3 

211000  200887  1007.5 


3.4489  -  7  1.1096 

3.4346  1.1051 

3.4205-  ITIOO5 

3.4060  1.0958 

3.3916  ..  1.0912 

3,5772  1,0866 

3.3628  1.0620 

3.3484  1.0773 

3.3339  1.0726 

3.3193  1.0680 

3.5&8  -  7  1.0633 

3.2902  1.0586 

5.2756  1.0539 

3.2609  1.0492 

3.2462  1.0444 

3.2314  1 .0997 

3.2167  1.0549 

3.2019  1.0502 

3.IQ7O  1.0254 

3.1721  1.0305 


-  5  4.2664 

4.3966 

4.5314 

4.6711 

4.8158 

4.9658 

5.1212 

5.2863 

5.44,93 

5.6^25 

j 

-  5  5.8CE2 

5.9885 

6.1819 

6.3825 

£  rnrfl 

li6.8070 

;7.03i6 

*7.2648 

7,5070 

7.7587 


-  1  3.7099  -  6 

3.6924  ' 
3.6749  - 
3.6574  . 

"  3.6398 

3.6222 
3.6046 
3.5870 
3.5694 
3.5517 


-  1 


3.5341 

3.5164 

3.4986 


3*4809 

3.4631 

3.4454 

3.4276 

3.4097 


3.5919 

3.5740 


-  6 


212000 

209867 

1004,6 

3.1572  -  7 

1.0158  -  5 

O.CE03  -  1 

3.5561 

213000 

210847 

1001 .7 

3.1423 

1.0110 

8.2922 

3.3302 

214000 

211826 

998.77 

3.1273 

1,0062 

0.5749 

3.3203 

215000 

212506 

995.96 

3.1122 

1.0013 

8.6600 

'.3025 

216000 

213786 

992.94 

3.0972 

9.9649  -  6 

9.1746 

3.2043 

217000 

214765 

990.01 

3.0021 

9.9163 

9.4927 

3.2663 

218000 

215745 

987.07 

3.0669 

9.0675 

9.0237 

3.2483 

219000 

216724 

984.12 

3.0517 

9.8187 

1.0168  +  0 

3.2J03 

220000 

217703 

981.16 

3.0365 

9.7697 

1.0527 

3.2122 

221000 

218683 

970.20 

3.0213 

9.720 6 

1,0900 

3.1942 
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SOUND  COEFFICIENT  ,  KIN.  .  THERMAL 


ALTITUDE 

SPEED 

OF  VISCOSITY 

VISCOSITY 

CONDUCT 
k.BTIJ  ft'1 
sec*I(eR)_1 

Z,ft 

II,  ft* 

Cg,It  sac 

V,lb;’secft“2 

|i,lb  ff^sec"* 

r|,ft2sec"  * 

222000 

219662 

975.23 

3.0060  - 

7 

9.6714  -  6 

1.1289  +  0 

3.1761  -  6 

225000 

220641 

972.24 

2.9906 

9.6221 

1.1695 

3.1579 

224000 

221620 

969.25 

2.9753 

9.5726 

1-.2117 

3.1398 

225000 

222598 

966.25 

2.9590 

2.9444 

9.5230 

1.2557 

3.1216 

226000 

223577 

963.24 

9.4733 

1.3016 

3.1034 

227000 

224556 

960.22 

2.9289 

9.4234 

1.3494 

3.0852 

228000 

225534 

957.20 

2.9134 

9.3735 

1.3994 

3.0670 

229000 

226513 

954.16 

2.8978 

9.3233 

1.4514 

3.0488 

230000 

227491 

951.11 

2.8822 

9.2731 

1.5058 

3.0305 

231000 

228469 

948.06 

2.8665 

9.2227 

1.5625 

3.0122 

232000 

229447 

944.99 

2.850 8  - 

7 

9.1722  -  6 

1.6218  +  0 

2.9939  -  6 

233000 

230426 

941.91 

2.8351 

.,9.1216 

I.6836 

2.9756 

234000 

231404 

938.83 

2.8193 

9.0708 

1.7483 

2.9572 

235000 

232381 

935.73 

2.8035 

9.0199 

1.8158 

2.9389 

236000 

233359 

932.63 

2.7876 

8.9689 

1.8864 

2.9205 

237000 

234337 

929.51 

2.7717 

8.9177 

1.9602 

2.9021 

238000 

235315 

926.39 

2.7558 

8.8664 

2.0374 

2.8836 

239000 

236292 

923.25 

2.7398 

8.8149 

2.1182 

2.8652 

240000 

237269 

920.11 

2.7237 

8.7634 

2.2028 

2.8467 

241000 

258247 

916.95 

2.7077 

8.7116 

2.2912 

2.8262 

242000 

“239224 

913.78 

2.6915  - 

7 

8.6598  -  6 

2.3839  +  0 

2.8097  -  6 

243000 

240201 

»  910.61 

2.6754  - 

8.6077 

2.4809 

2.7912 

' 244000 

241178 

907.42 

2.6592 

8.5556 

2.5826 

2.7726 

245000 

242155 

904.22 

2.6429 

3.5033 

2.6692 

2. 7541 

246000 

243J32 

901.Q 

2.627 

8.451 

2.801 

2.735 

247000 

244109 

897.8 

2.610 

8.398 

2.918 

2.717 

248000 

245085 

894.6 

2;594 

8.346 

3.041 

“2.696 

249000 

246062 

891.3 

'2.577 

8.293/,  ■ 
8.24o\ 

3.170 

2.680 

250000 

247039 

888.1 

,  2.561 

S3  ; 

2.661 

251000 

248015 

884.8 

2.544 

8.187  , 

2.642 

232000 

248991 

881.5 

2.528  . 

7 

!:*8  -s 

3.597  +0 

2.624  .  6 

"253000 

249967 

878.2 

2.511,, 

1 

3.754 

2.605 

254000  250944 

874.9 

2.495 

8.026 

3.919 

2.586 

255000 

251920 

871.6 

2.478 

7.972 

4.093 

2.567 

256000  " 

252896 1 

868.3 

2.461 

7.918 

4.275 

2.549 

257000 

253871 

254847 

864.9 

2.444 

7.864  . 

4.468 

2.530 

2580OO 

861.6 

2.427 

7.810 

4.670 

2.511 

259000 

255823 

858.2 

2.411 

7.756 

4.883 

2.492 

260000 

256798 

854.8 

2.394 

7.701 

5.108 

2.473 

261000 

257774 

851.4 

2.377 

7.647 

5.344 

2.455 

262000 

258749 

848.0 

2;360  - 

7 

7.592  -  6 

5.594  +0 

2.436  -  6 

263000 

259725 

846.5 

2.352 

7.567 

5.906 

2.427 

264000 

260700 

646.5 

2.352 

7.567 

6.280 

2.427 

265000 

261675 

846.5 

2.352 

7.567 

6.677 

2.427 

oMnnn 

262650 

aU6.<; 

9  .  «!> 

“  ”  ***  — 

7.567 

7.000 

2.427 

267000 

263625 

846^5 

2.352  ■ 

7.567 

7.547 

2.427 

268000 

264600 

846.5 

2.352 

7.567 

8.024 

2.427 

269000 

265574 

846.5 

2.352 

7.567 

8.531 

2.1*27 

270000 

266549 

846.5 

2.352 

7.567 

9.071 

2.427 

271000 

267524 

846.5 

2.352 

7.567 

9.644 

2.427 

272000 

268498 

846.5 

2.352  - 

7 

7.567  -  6 

1.025  +1 

2.427  -  6 

273000 

2691*72 

846.5 

2.352 

7.56? 

1.090 

2.427 

274000 

270447 

846.5 

2.352 

7.567 

1.159 

2.427 

275000 

271421 

846.5 

2.352 

7.567 

1.232 

2.427 

276000 

272395 

846.5 

2.352 

7,567 

i.310 

2.427 

277000 

273369 

846.5 

2.352 

7.567 

1.393 

2.427 

278OOO 

274345 

846.5 

2.352 

7.567 

1.480 

2.427 

279000 

275317 

846.5 

2.352 

7.567 

1.574 

2.427 

280000 

276290 

846.5 

2.352 

7.567 

1.673 

2,427 

281000 

277264 

846.5 

2.352 

7.567 

1.779 

2.427 
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altitude 

Z,  ft  H,  ft' 

222000  278238 
283000  279211 
284000  280184 
285000  281158 
286000  202131 
287000  283104 
288000  284077 
289000  285050 
290000  286023 
291000  286995 

292000  287968 
293OOO  288940 
294000  289913 
29^000  290885 


SOUND  COEFFICIENT 

SPEED  OF  VISCOSITY 


-1  -2 
C^ft  sec  [x, lb/sec  ft 

846.5  2,352  -  7 

846.5  2.352 

846.5  2.352 

846.5  2.352 

846.5  2.352 

846.5  2.352 

846.5  2.352 

846.5  2.352 

846.5  2.352 

846.5  2.352 


mlbft'W"1 

7.567  -  6 

7.567 

7.567 

7.567 

7.567 

7.567 

7.567 

7.567 

7.567 

7.567 


846.5  2,352 

846.5  2.352 

846.5  2.352 

846.5  2.352 


-  7  7.567  -  6 

7.567 

7.567 

7.567 


KIN. 

THERMAL 

VISCOSITY 

CONDUCT, 
k.BTU  ft"1 

,,2  -1 
T),ft  sec 

sec-1(°R)"- 

1 .891  +  1 

2.427  -  6 

2.010 

2.427 

2.137 

2.427 

2. 272 

2.427 

2.416 

2.427 

2.568 

2.427 

2.730 

2.427 

2.902 

2.427 

3.085 

2.427 

3.280 

2.427 

3.486  +  1 

2.427  -  6 

3.706 

2.427 

3.940 

2.427 

4.188 

2.42? 

5.  SEA- LEVEL  VALUES  OF  ATMOSPHERIC  PROPERTIES 
5.1  Metric  Units 

The  sea- level  values  of  the  properties  tabulated  in  this  model  in 
metric  units  are  given  in  the  following  table: 


ollision  frequency  ( v  0) 

Conductivity,  thermal  (k^) 

Conductivity,  thermal  (ko) 

Conductivity,  thermal  (ko) 

Density,  mass  (Po) 

Density,  mass  (  po) 

Gravitational  acceleration  (g0) 

Kinematic  viscosity  ( r|0) 

Mean  free  path  „  (L0) 

Molar  volume-  —  (v0) 

Molar  volume  (v0) 

Molecular  weight  (M0) 

Number  density  (no) 

Particle  speed  (  Vq) 

Pressure  (Po) 

Pressure  j  (P0) 

Pressure  (P0) 

Pressure  . (P0) 

Scale  height  (Ha^ 

Sound  speed  (CaJ 

w 

Specific  weight  (4o0) 

-Specific  weight  (co0) 

Temperature  (t0) 

Temperature,  absolute  (Tq) 

Temperature,  molecular  scale  (Tjut 

o 

Viscosity,  coefficient  of  (p-o) 

Viscosity,  coefficient  of  (p0) 


6. 9204049  x  109  sec-1 

2.5339053  x  10" 2  joule  m“1sec"1(°K)"1 

6.0532182  x  10'6  kg- calm-1  sec'1  1(°K)‘ 

2. 5838643  x  10" 3  kg/  sec" 1  (°K)“ 1 

1.2250140  kg  m-3 

0. 12491666  kg/ sec2  m""1 

9, 80665  m  sec-2 

1.4607413  x  10"^  m2  sec"1 

4 6317223  x  10"8  m 

23. 645444  m3  (kg-  mol) -1 

231.88259  m3  Jkg/  secern"1) -mol  ] 

28. 966  (dimensionless) 

2.5475521  x  1025  m'3 
458. 94204  m  sec"* 

0. 760  m  Hg % 

1013.2500  mb  •  - 

101,  325.00  nt  m-2 

10,  332.275  kg//  m" 2 

8434.4134  m 

340.29205  msec-1 

12.013284  kg  m-2  sec-2 

1.2250140  kg/  nr3 

15. 0°C 

288. 16  °K  - 
)288. 16  ®K 

1.7894285  x  10“?  kg  m" 1  sec'1 
1.8247093  x  10" 6  kg/  sec  m-2 
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5.2  English  Units 


The  sea- level  values  of  t|ie  properties  tabulated  in  this  model  in 
English  units  are  given  in  the  following  table: 


Collision  frequency 

(v0) 

6.9204049  x  109  sec"1 

Conductivity,  thermal 

(ko) 

3.1646925  x  lO^lb/sec’VR)"1 

Conductivity,  thermal 

(ko) 

1.0182097  x  lO'hbftsec"3^)"1 

Conductivity,  thermal 

(k0) 

4.0675755  x  lO^BTUft"1  sec^R)"1 

Conductivity,  thermal 

(ko) 

1.7571926  x  10" 1 BTU  lnft"  2hr"  1(°R)ir 

Density,  mass 

(Po) 

0.0023769200  slugs  ft“3(lb/  sec2fH) 

Density,  mass 

(Po) 

0.076475137  lb  ft“  3 

Gravitational  acceleration 

(So) 

32.174049  ft  sec- 2  9 

Kinematic  viscosity 

( ^o) 

1.5723288  x  10- 4  ft2  sec-1 

Mean  free  path 

(Lq) 

2.1757619  x  10-7  ft 

Molar  volume 

(Vo) 

378.76362  ft3  (lb- mol)"1 

Molar  volume 

(Vo) 

12jl86.359  ft3  (slug-mol)"1 

Molecular  weight 

(M0) 

28. 966  (dimensionless) 

Number  density 

("o) 

7.2138641  x  1023  ft- 3 

Particle  speed 

(V0) 

1505.7153  ft  sec-1 

Pressure  /  '  "  ""  ■■  : 

(po) 

29. 921260  in  Hg  , 

Pressure 

(Po) 

1013.  25  mb 

Pressure  - 

(P0) 

2116.2170  lb/ ft- 2 

Pressure 

(Po) 

68087.26?  pdl  ft”2 

Scale  height 

(Hg  )  27671.960  ft  :  ;  // 

Sound  speed 

(CJ  111,6.4437  ft  sec"1 

Specific  weight 

'~U' 

0,076475137  lb/ ft"  3 

Specific  weight 

(“o) 

2.4605148  lb  ft- 2  sec"2 

Temperature 

(to) 

59. 0°F 

Temperature,  absolute 

(To) 

518. 688  °R 

Temperature,  molecular  scale 

<tmJ 

518. 688  °R 

Viscosity,  coefficient  of 

(lAo) 

3.7372998  x  10“ 7 lb/  sec  ft"*5 

Viscosity,  coefficient  of 

(p-o) 

1.  2024406  x  io-5lbff1  sec"1 
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ICE- POINT  VALUES  OF  SOME  ATMOSPHERIC  PROPERTIES 
BASED  ON  Pj  =  PQ 


n{  2.6874455  x  1025  m- 3 

Vj  22. 414594  m3  (kg- mol)'  * 

p  1.2922830  kg  m- 3 

7.  PHYSICAL  CONSTANTS 


2.6874455  x  1019  cm-3 
22414.594  cm3  (gm-mol)"1 
1. 2922830  x  10" 3  gm  cm-3 


Defined,  independent  physical  constants  adopted  as  being  exact  for 
the  computation  of  the  tables  are:, 


G 

So 

M0 

N 

Po 

R* 

8  f 

Tt 

*0 

p 


mks  absolute  units 

9.80665  m2  sec'2  m'~*. 

9.80665  m  sec'2 

28. 966  (dimensionless) 

6.02380  x  1026(kg_moi)-l 

1.013250  x  105  newton  ml”2 
or  0. 76  m  Hg 

8. 31439  x  103  joules  (°K)"1kg"1 
110. 4°K 
273. 16  °K 
15  °c 

1.458  X  10"8kgsec'1m'1(°K)"M2 


y  »  1.4  (dimensionless) 

or  a  3.65  x  10" 10  m 


cgs  units 

980. 665  cm2  sec"2  cm'"1 

980.665  cm  sec'3 

28. 966  (dimensionless) 

6.02380  x  1023  (gm-mol)"1 

1.013250  x  106  dynes  cm'2 
or  76.0  cm  Hg 

8. 31439  x  10?  ergs  (°K)"1gm"1 

110. 4°K 

It  -  ‘  "... 

273.  lCI °K  '  "■ 

15°C  “ 

1,458  x  lO^gmserfcmr1^3!^)"1^2 
or  poise  (0K)_1' 2  i 

1. 4  (dimensionless) 

3.65  x  10"  3  cm  i 

•  .  i 
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8.  CONVERSION  FACTORS 

The  defined  and  derived  conversion  factors  for  transformation  to 
units  and  scales  used  for  this  model  are: 


8. 1  Metric  to  English  Conversions  of  Units  of  Length,  Mass,  and 
Geopotential 

a.  Defined  relations  (the  constants  are  adopted  as  being  exact). 


1  foot 
1  (i  n  mi) 

1  pound 

1  standard  geopotential  foot 
b.  Derived  relations 


=  0.3048  meter 
-  1852  meters 

a  0. 4535923  kilogram  / 

a  0.  3048  standard  geopotential  meter 

■_  ,  ..  / 


1  meter 
1  meter 
1  kilogram  v 
1  (i  n  mi) 

1  foot 

1  standard  geopotential  meter 


*  3.280839895  +  feet 

a  5.  399568035  +  x  10"4  (i  n  mi) 

a  2.  204622962  +•  pounds 

=  6,  076. 115486-  feet  'V 

a  1.645788336  x  10" 4  +  (in  mi) 

a  3.  280839895  +  standard  geopotential 
feet 


8. 2  Metric  to  English  and  Absolute  to  Nonabsolute  Conversions,  of 
Temperature  Units  ;  _ - ■— -  ~ 


a.  Defined  ,  ...  s 

t(°C)  a  T(°K)  -  T,  (°K),  where  t/(°K)=  273.16°K 

i  T(°R)  =  1.8  T  (°K) 

4/o'c,\  /. /op\  —  T/op\  _  T-  I°T\\  where /:  (°F^  a  32f°F^ 

•l  *  /  “  “V  -v  “I  v  *v»  - ~I  \  >  S  » 


b.  Derived  relations 


M°c) 

T V  (°R) 
f(°C) 

T(°R) 

t(° F)  - 32°  F 


0°C 

491. 688  °R 

[  T(°R)  -  T,-  (°R)  ]/  1.8=  [t(°F)  -fI  (°F)]/1.8 
1.8[t(°C)+273.  16(°C)  ]  =  [f(°F)  -f;  (°F)  ]  +491.  688  °R 
1.8f(°C)  =  1 . 8  [  T(°K)  -  273. 16  (°K)  ] 


126 


8.3  Absolute  Systems  of  Units  to  Absolute- Force,  Gravitational 
System  of  Units,  Metric  —  English 

a.  Defined 

1  force  unit  =  1  mass  unit  x  gQ 
bj  Derived  relations 


1kg/ 

ii  a  9.80665  kg  m  sec-2 

1  kg 

-  q  80665  sec^m  1=!  0.1019716212  kg/  sec2  m  1 

1  lb/ 

=  0.4535923  kg/ 

1  lb/ 

a  32.17404855  lb  ft  sec-2 

1  lb 

='  0. 03108095017  lb/  sec2  ft”1 

*  0.  03108095017  jslugs  _ 

1  slug 

-a  32. 17404855  lb 

8.4  '  Thermal  to  Mechanical  Units,  Metric  -  English 
a.  Defined  relations  ^ 


1  kg- cal 

1  kg- cal  -  - 
1  kg- cal 

a  1/860  kilowatt-hours  (exact) 

kg-°C  ■ _ .  - 

°  0.4sIb923  BTO  =  3-  968321331  BTU  „ . .  . 

1  BTU 

s  1  lb  °F  /  "‘7  •  "  j  ' 

•  .  ’  1  i(  .. 

1  joule 

«  1  watt  sec  / 

Derived  relations  ‘  /  ./  : 

1  kwhr 

i  kg- cal 

a"  3.6  x  106  watt  sec  »■  3.1  x  106  joules 

»  q//  —  joules  =  4, 186.046511  joules  , 

860 

=  4, 186.046511  kg  m2  sec-2 

/  T|ie  precise  value  of  the  mechanical  equivalent  of  heat  depends  on  the 
particular  temperature  interval  used  in  the  definition  of  the  calorie  or 
BTU.  To  avoid  confusion,  an  International  Commission  has  agreed  to 
define  1  kg- cal  as  exactly  1/860  kilowatt-hour.  Consequently,  the  re¬ 
lationships,  1  kg- cal »  1  kg  °C  and  1  DTU  =••  1  lb  °F  are  no  longer  exact 
except  at  a  particular  temperature  T.  The  kg- cal  and  the  DTU  may  be 
arbitrarily  related, however,  at  all  temperatures,  through  their  exact 
relation  at  temperature  T. 
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1  kg-cal 


1  kg-cal 


1  BTU 


1  BTU 


1  BTU 


3.6X10° 

860  x  9.80665  m  ks^  =  426*  8579495  m  kg/ 


3.6  x  IQ6 _ 

860  x  9. 80665  x  0. 4535923  x  0.3048 

=  3087.469937  ft  lb/ 


ft.  lb/ 


0.4535923 


kg-cal  =  0.  2519957222  kg-cal 


3.6  x  10c 


860  x  0. 3048  x  9.  80605  x  1.8 
778.0292165  ft  lb/ 

3.6  x  Id6  o 


ft  lb/ 


860  x  (0.3048) 2  x  1.8 
25032.  34980  lb  ft2  sec"2 


lb  ft 2  sec" 2 
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APPENDIX  B 

FORMULAS  FOR  THE  ACCELERATION  DUE  TO  GRAVITY 


1.  Lambert's  Gravity  Formula 


In  Reference  20,  Lambert  developed  a  formula  which  relates 
the  acceleration  of  gravity  to  latitude  and  altitude.  The  general  form  of 
his  equation  is 


g(Z,cp)  =  g, 


ifm 


17  mf\  2 


A 


L1  V-f-i4Asin  9  2cpJ 


2gGZ 


v +  4 


9m  f  o  173  N  /&  5m  f 

"2  +  f  'U2miJ  + 


13  mf 


;s? 


T-+-7-+ 

4  4 


I  cos  2cp 


+ 


1  + 


(—  [(n  - 
U2 


m 


1)(6  -n)  -12]  +  — -[36  +  n(n  -1)] 
»  24 


mn“| i  • 
—  cos  2 9 ! 

2  J  l 


(n  -  2)  Z 


n-3 


,n-3 


(B-1) 


where 

g(Z,  cp)  a  acceleration  of  gravity  at  altitude  Z  and  latitude  cp  * 
ge  a  acceleration  of  gravity  at  sea  level  at  the  equator, 
m  '  a  ratio  of  centrifugal  force  to  gravity  at  the  equator, 
f  a  ellipsoid  flattening,  >  ~ 

a  a  radius  of  the  earth  at  the  equatOr. 


A  body  rising  directly  against  the  force  of  gravity  would  move  in  a 
curved  path.  This  "curvature  of  the  vertical"  is  familiar  to  geodesists. 
The  vertical  at  the  surface  of  reference  is  tangent  to  this  curved  path 
but  the  extended  normal  does  not  give  the  direction  of  gravity  at  altitude 
above  the  surface.  Equation  (B-1)  neglects  the  curvature  of  the  vertical; 
the  first  two  terms  are  measured  along  the  normal  to  the  ellipsoid  while 
the  remaining  terms  are  calculated  for  motion  along  the  radius  vector. 

In  a  private  communication,  Doctor  Lambert  indicates  that  the 
difference  between  the  radius  vector  and  the  normal,  to  the  surface,  is 


at  most  11  minutes  of  arc  at  45°  latitude  and  states  that  "the  difficulty 
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of  pushing  ray  approximations —(too  far)  —  lies  perhaps  in  the  concep¬ 
tion  of  altitude. "  It  should  he  emphasized,  then,  that  the  number  of 

significant  figures  given  in  Eqs.  (7)  -  (9),  page  7,  was  used  to  maintain . 

smoothness  in  the  tabulation  of  gravity  and  other  related  quantities. 

In  the  computation  of  the  coefficients  for  Eqs.  (7)  -  (9),  the  values 
of  a,  m,  and  f  are  based  on  the  International  Ellipsoid.  The  '’meteorol¬ 
ogist's”  value  of  g  was  used  instead  of  the  "geodesist's”  value  to 
maintain  consistency  'with  the  abbreviated  version  of  Lambert’s  formula 
given  in  Reference  21.  The  values  used  are  as  follows: 

a  =  6.37838800  x  106  m  , 

g  =  9.78035600  m  sec"^  ,  . 

f? 

,  f as  3.36700337  x  10" 3  (dimensionless), 

m  a  3.46787398  x  10" 3  (dimensionless),  and 


cos  2 cp  a  -0.018938074  . 

2.  The  Inverse-  Square  Gravity  Formula 

The  well-known  Inverse- square  law  for  computing  the  acceler¬ 
ation  of  gravity  at  any  altitude  for  a  given  latitude  is  “ 

r  r  -i2  • 


where 


r  r  1* 
’  r  +  Z 

L_  Cp  J 


(B-2) 


g  =  the  acceleration  Of  gravity  at  a  point  in  m  sec"  , 

Z  -  the  geometric  altitude  of  the  point  in  m, 

z  =  the  sea- level  value  of  g  at  latitude  ©  of  the  point 

^  in  m  sec'2 

r  =  the  effective  radius  of  the  earth  at  latitude  4i032’33”,5' 33 

^  24 

This  formula  was  used  in  the  computation  of  the  ARDC  tables 

but  is  replaced  by  the  Lambert  formula  in  this  model  at  the  suggestion 

of  some  members  of  the  Working  Group.*  For  the  altitudes  considered 

in  this  model,  both  formulas  yield  Identical  values  of  g  to  the  number  of 


*  Working  Group  on  the  Extension  to  the  Standard  Atmosphere.  See 
Ref.  25,  p.  ill. 
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significant  figures  tabulated.  At  an  altitude  of  300,000  m,  the  geopoten¬ 
tial  equation  based  on  Lambert’s  formula  for  g  yields  a  value  approx¬ 
imately  four  standard  geopotential  meters  less  than  that  given  by  the 
inverse^  square  law;  the  ’’error”  increases  with  altitude  and  amounts  to 
approximately  70  m’  at  an  altitude  of  1000  km.  For  most  engineering 
applications,  the  Inverse- square  law  for  g  with  the  appropriate  effec¬ 
tive  radius  is  most  adequate. 


•n"'  •• 
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